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Abstract Joint attention (JA) is an early manifestation of social cognition,
commonly described as interactions in which an infant looks or gestures to an
adult female to share attention about an object, within a positive emotional
atmosphere. We label this description the JA phenotype. We argue that char-
acterizing JA in this way reflects unexamined assumptions which are, in part,
due to past developmental researchers’ primary focus on western, middle‐
class infants and families. We describe a range of cultural variations in
caregiving practices, socialization goals, and parenting ethnotheories as an
essential initial step in viewing joint attention within inclusive and
contextualized perspectives.

We begin the process of conducting a decolonized study of JA by con-
sidering the core construct of joint attention (i.e., triadic connectedness) and
adopting culturally inclusive definitions (labeled joint engagement [JE]). Our
JE definitions allow for attention and engagement to be expressed in visual
and tactile modalities (e.g., for infants experiencing distal or proximal
caregiving), with various social partners (e.g., peers, older siblings, mothers),
with a range of shared topics (e.g., representing diverse socialization goals,
and socio‐ecologies with and without toys), and with a range of emotional
tone (e.g., for infants living in cultures valuing calmness and low arousal, and
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those valuing exuberance). Our definition of JE includes initiations from
either partner (to include priorities for adult‐led or child‐led interactions).

Our next foundational step is making an ecological commitment to
naturalistic observations (Dahl, 2017, Child Dev Perspect, 11(2), 79–84): We
measure JE while infants interact within their own physical and social ecol-
ogies. This commitment allows us to describe JE as it occurs in everyday
contexts, without constraints imposed by researchers. Next, we sample mul-
tiple groups of infants drawn from diverse socio‐ecological settings. Moreover,
we include diverse samples of chimpanzee infants to compare with diverse
samples of human infants, to investigate the extent to which JE is unique to
humans, and to document diversity both within and between species.

We sampled human infants living in three diverse settings. U.K. infants
(n= 8) were from western, middle‐class families living near universities in the
south of England. Nso infants (n= 12) were from communities of subsistence
farmers in Cameroon, Africa. Aka infants (n= 10) were from foraging com-
munities in the tropical rain forests of Central African Republic, Africa. We coded
behavioral details of JE from videotaped observations (taken between 2004 and
2010). JE occurred in the majority of coded intervals (Mdn= 68%), supporting a
conclusion that JE is normative for human infants. The JA phenotype, in contrast,
was infrequent, and significantly more common in the U.K. (Mdn= 10%) than the
other groups (Mdn< 3%). We found significant within‐species diversity in JE
phenotypes (i.e., configurations of predominant forms of JE characteristics). We
conclude that triadic connectedness is very common in human infants, but there
is significant contextualization of behavioral forms of JE.

We also studied chimpanzee infants living in diverse socio‐ecologies. The
PRI/Zoo chimpanzee infants (n= 7) were from captive, stable groups of
mixed ages and sexes, and included 4 infants from the Chester Zoo, U.K. and
3 from the Primate Research Institute, Kyoto University, Japan. The Gombe
chimpanzee infants (n= 12) were living in a dynamically changing, wild
community in the Gombe National Park, Tanzania, Africa. Additionally, we
include twoHome chimpanzee infants who were reared from birth by a female
scientist, in the combined U.S., middle‐class contexts of home and university
cognition laboratory. JE was coded from videotaped observations (taken be-
tween 1993 and 2006). JE occurred during the majority of coded intervals
(Mdn= 64%), consistent with the position that JE is normative for chim-
panzee infants. The JA phenotype, in contrast, was rare, but more commonly
observed in the two Home chimpanzee infants (in 8% and 2% of intervals)
than in other chimpanzee groups (Mdns= 0%). We found within‐species di-
versity in the configurations comprising the JE phenotypes. We conclude that
triadic connectedness is very common in chimpanzee infants, but behavioral
forms of joint engagement are contextualized.

We compared JE across species, and found no species‐uniqueness in be-
havioral forms, JE characteristics, or JE phenotypes. Both human and chim-
panzee infants develop contextualized social cognition. Within‐species diversity
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is embraced when triadic connectedness is described with culturally inclusive
definitions. In contrast, restricting definitions to the JA phenotype privileges
a behavioral form most valued in western, middle‐class socio‐ecologies,
irrespective of whether the interactions involve human or chimpanzee infants.

Our study presents a model for how to decolonize an important topic
in developmental psychology. Decolonization is accomplished by defining
the phenomenon inclusively, embracing diversity in sampling, challenging
claims of human‐uniqueness, and having an ecological commitment to
observe infant social cognition as it occurs within everyday socio‐ecological
contexts. It is essential that evolutionary and developmental theories of
social cognition are re‐built on more inclusive and decolonized empirical
foundations.
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I. Joint Attention in Contextualized and Comparative Perspectives

One well‐known form of early social cognition is joint attention. Joint
attention is a triadic ability in which infants coordinate attention to an object
with attention to a social partner. Infants’ ability to engage in joint attention
emerges when they are between 9 and 12 months, and is thought to be based
on a developmental history of early experiences of engagement with objects
(from about 5 months) and engagements with caregivers (from birth). The
core ability is triadic connectedness, but there is a wide variety in how it is
labeled (e.g., joint visual attention, symbol‐infused joint engagement, triadic
engagement, truly joint joint attention, see Adamson et al., 2009; Carpenter &
Liebal, 2011; Corkum & Moore, 1995; Little et al., 2016). We discuss the
development of joint attention and issues surrounding its definition (in
Sections II.I and II.II). Triadic connectedness, in which a referential triangle
is established involving infant—partner—shared topic, appears to underpin
or co‐occur with several major social cognitive accomplishments, especially
social referencing and intentional communication (e.g., pointing and first
words). These findings prompted some scholars to suggest that 9–12 months
is a period of cognitive revolution (Tomasello, 1995). Given the vast differences
in human cognition compared to that of the great apes, our closest evolu-
tionary ancestors, joint attention is also thought to mark social cognition that
is distinctly human (e.g., Tomasello, 2019).

Joint attention is additionally important because it is associated with
several higher‐level cognitive abilities. Joint attention skills are significantly
associated with a variety of language outcomes, although there is some
debate about whether joint attention, per se, is a necessary and sufficient
condition for language learning (Akhtar & Gernsbacher, 2007). Joint atten-
tion is thought to be a precursor to theory of mind, the metacognitive ability to
hold beliefs and desires that differ from those of others (Charman et al.,
2000; Nelson et al., 2008; Wellman, 2018), and to predict second‐order in-
tentionality, a philosophical concept indicating an understanding of others as
intentional agents (e.g., Rakoczy et al., 2009). Joint attention is said to mark
the developmental onset of shared intentionality, a complex of joint intentions
and joint attention with shared goals, arguably another uniquely human
capacity (Tomasello, 1995; Tomasello et al., 2005).

What we know about joint attention, however, may be more limited
than we think. Most research about joint attention is conducted with
human infants living in a particular type of setting, one that Henrich et al.
(2010) called WEIRD (i.e., Western, Educated, Industrialized, Rich, and
Democratic). The predominance of sampling from WEIRD settings may
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influence the way that we view the form and function of joint attention.
Although some developmental psychologists embrace the idea of culturally
specific developmental outcomes, it is too often the case that what devel-
opmental scientists know is typical is based on “the Western Centrality as-
sumption” (Kline et al., 2018, p. 4) and differences from what developmental
scientists know is typical are stated to reflect deficiencies or lower capacities
(i.e., “the Deficit assumption” Kline et al., 2018, p. 4). We consider how
cultural differences might influence the form and function of joint attention
(in Section II.III), which serves as a focus for how to decolonize definitions of
joint attention to make them more culturally inclusive (Section II.IV).

Developmental scientists have little knowledge about how frequently
joint attention occurs in everyday settings, and which forms of joint
attention occur most commonly in unstructured settings. Too few studies of
joint attention reflect a commitment to naturalistic methods of observing
behavior as it happens in real‐world ecologies, reflecting the everyday lived
experiences of infants (i.e., the ecological commitment advocated by Dahl,
2017; the focus on lived experiences advocated by Rogoff et al., 2018),
especially outside of WEIRD settings. It may limit generalizability when what
we know is typical about joint attention is based on laboratory tests, on ob-
servations in highly structured settings, and/or on infants living in WEIRD
settings (Simons et al., 2017). We consider the influence of these constraints
on methodological issues in the study of joint attention, while presenting
the rationale for our methods (in Section II.VI). Another way that devel-
opmental science can become more inclusive is by viewing joint attention as
something that occurs while infants triadically connect within their everyday
socio‐ecological settings.

Comparative and evolutionary theories of social cognition are concerned
with those skills, cognitions, or developmental processes that may be
uniquely human. What we know about joint attention in chimpanzees is ex-
plored in Section II.V, and we suggest it is limited. For example, the chim-
panzee database is mostly laboratory experiments, primarily with adult
chimpanzees from Barren, Institutional, Zoo, And other Rare Rearing
Environments (BIZARRE: Leavens et al., 2010), and wild chimpanzee infants
are rarely sampled (e.g., Bard & Leavens, 2014; Boesch, 2007). Comparisons
are typically made with human infants, living in WEIRD settings, so that age
and setting are confounded with species membership in most comparative
studies of joint attention (e.g., Bard & Leavens, 2014). Insufficient diversity
in the databases, the foundation upon which theories are built, may limit the
soundness of theories of social cognition. We discuss limitations of current
comparative research designs (in Section II.VI), highlight how increasing
diversity in comparative samples can provide more inclusive databases on
species‐uniqueness (Section II.VII) to strengthen evolutionary theories of
social cognition.

Based on the background provided in Chapter II, we provide details of
our methods, illustrating a concrete way to increase inclusivity, by using
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definitions of joint attention that allow for cultural differences in the ex-
pressions of triadic connectedness, the core ability in joint attention (Chapter
III). We illustrate the usefulness of our model, with a small study of human
infants, presented in Chapter IV. We apply the same principles of valuing
diversity in samples, valuing inclusivity in measurement with an ecological
commitment to our study of joint attention in chimpanzees (Chapter V). In
Chapter VI, we apply our comparative method to investigate species differ-
ences in joint attention, to evaluate the extent to which between species dif-
ferences are greater than the within‐species variation we report in Chapters IV
and V.

In Chapter VII we conclude our monograph with considerations about
the value of decolonizing joint attention. We offer our monograph as a model
in how to decolonize an important developmental topic, with the values of
embracing diversity and maximizing inclusiveness, and the desirability of
describing social cognition as embedded within socio‐ecological settings.
Given our descriptive results, which must be considered illustrative not de-
finitive given our small samples, we offer the monograph as a proof of concept
to show the promise of decolonizing important topics in developmental
science. With increased knowledge of cultural differences, we revisit consid-
erations about the universality of joint attention. With increased descriptions
of within and between species diversity, we revisit considerations of species‐
uniqueness in joint attention. Of course, we advocate for more research,
following our model, to provide strong empirical foundations for more
inclusive developmental and evolutionary theories of social cognition.
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II. The Process of Decolonizing Joint Attention

In this chapter, we share our process of decolonizing joint attention. It
begins with what developmental scientists think we know about joint attention,
including how it develops, and current issues in definition. This presents the
colonized state of knowledge. The remainder of this chapter relates to our
process of decolonizing the study of joint attention, an endeavor to remove
bias ingrained by an over‐reliance on WEIRD samples. We illustrate that a
truly decolonized view of joint attention requires us to rethink how it de-
velops, with a culturally inclusive consideration of early experiences that
comprise triadic connectedness. Once we embrace cultural variation in early
experiences in joint attention, we consider what comparative scientists think
we know about joint attention in chimpanzees with the same lens. We consider
the unintended consequences (i.e., knock‐on effects) of colonization on
methodological issues. We end this introduction by proposing a design
change, namely, sampling multiple groups of human infants and multiple
groups of chimpanzee infants from diverse settings. Our model embraces
diversity by providing a sampling method to become more inclusive, and by
providing operational definitions to decolonize the study of joint attention.
With such a model, researchers are better informed to consider issues
of universality, normativity, and species‐uniqueness in comparative and
developmental studies of joint attention, and better prepared to build
decolonized foundations for evolutionary and developmental theories of
social cognition.

II.I. What is Joint Attention and How Does it Develop?

Initial research in joint visual attention documented simple gaze follow-
ing (Scaife & Bruner, 1975), which paved the way for extensive research on
deictic gaze and gestures (e.g., pointing, see Kita, 2003; Leavens, 2004).
Butterworth (1995), for example, charted developmental changes in the
ability of infants to produce pointing gestures and to localize the shared space
to which pointing refers. This view of joint attention also stimulated research
into which social cues infants can produce and which they can use when
produced by others in establishing triadic connections. For example, at 1 year
of age, infants produce points to distal objects, but it is not until 15 months
that infants add visual monitoring (e.g., gaze checking) with their points. At
1 year of age, infants follow the gaze and head turn of an adult to a distal
target, using head orientation as the major cue (Corkum & Moore, 1995),
and at 18 months, infants can find a distal target based on eye gaze alone
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(Desrochers et al., 1995). These studies focus on cues that infants use and
produce to locate the target of a shared point of reference.

Other early joint attention studies focused on communicative develop-
ment, with a goal of specifying how young infants and their social partner
become able to engage in communicating about objects or events (e.g.,
Bakeman & Adamson, 1984; Bates et al., 1975). These types of studies
highlight the points in development when infants take an active role in es-
tablishing the triadic connections. In this view, infants engage in joint at-
tention around 1 year of age, when they can combine the use of two previous
acquired abilities, face‐to‐face communicative engagement with social part-
ners, acquired in the first few months of life, and engagement with objects,
beginning around 6 months of age. In this sense, joint attention is when
infants can coordinate these two points of attention forming a triangular
engagement, themselves with objects and themselves with mother, while
mother is also interacting with objects. There are noticeable developmental
changes in the ability of infants to take the active role in establishing or
maintaining triadic joint engagements (with combinations of extended gaze,
gaze alternations, and smiling), as shown in a study of 6‐ to 18‐month‐old
infants (Bakeman & Adamson, 1984). At 12 months, infants take a more
passive than active role in triadic engagements (passive joint engagement was
19%, and coordinated joint engagement was 4% of total time), but at 18
months, infants show more coordinated than passive joint engagements (27%
vs. 22% of total time). Coordinated joint engagement includes overt ac-
knowledgment of the partner by the infant, while both play together with
toys (Bakeman & Adamson, 1984). The mother plays an important role, even
in coordinated joint engagements, as there are meaningfully lower levels
when the partner is a same‐aged peer (e.g., coordinated joint engagement
with the peer was <2% at 12 months and 7% at 18 months). It is through
coordinated joint engagement that infants show they can create or maintain
joint attention events.

Studies of joint attention with a communication perspective have also
documented the presence of positive affect during joint engagements. In-
fants show positive affect when engaged in both passive and coordinated joint
attention, with both the mother and a peer (Adamson, 1996). In fact,
mothers manipulate toys in ways that seem to encourage infants’ affective
responses, for example, with repetitive actions and with conventionalized
ritual actions (Adamson & Bakeman, 1985). It is also the case that parents
typically direct smiling to infants during joint engagements: “Thus, parents
spontaneously encapsulated episodes of joint attention with positive
emotion” (Leavens et al., 2014, p. 1). Affective sharing during joint attention
has been proposed to be an integral part of typical joint attention
development.

Currently, many joint attention studies focus on a third aspect, the
cognitive part of social cognition. These studies chart a developmental path
from joint attention to shared intentionality and shared collaboration
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(e.g., Tomasello, 2019), and theory of mind (e.g., Baron‐Cohen, 1989). Dif-
ferent forms of joint attention are distinguished to highlight those containing
“intersubjective understanding” (Baldwin, 1991), because it is suggested that
the crucial element of joint attention is infants’ understanding of others.
Tomasello (1995) argues that the co‐occurrence of many triadic abilities
along with joint attention (e.g., social referencing, intentional communica-
tion) indicate that the infant has developed a new cognitive ability, specifi-
cally, “the infant’s emergent understanding of other persons as intentional
agents who have a specific relation to the world that may differ from their
own” (p. 108). In this case, joint attention is linked with theory of mind, which
occurs years later. The link is made by highlighting in this view of joint
attention that there is a relation between infants’ understanding of their own
actions and their understanding of others’ actions, and in theory of mind,
there is a relation between children’s understanding of their own beliefs/
knowledge and their understanding of others’ beliefs or knowledge. This
view that joint attention sets a foundation for theory of mind has some em-
pirical support, for example, symbol‐infused joint engagement at 18–21
months is significantly correlated with false belief performance at 30 months
(Nelson et al., 2008).

The focus on joint attention as a necessary condition for theory of
mind, in part, led to studies that investigate deficits in joint attention among
people classified within the Autistic Spectrum Disorder (ASD). These studies
search for those skills that are necessary and sufficient in neurotypical de-
velopment (but see Karmiloff‐Smith, 1998, 2007 for critiques of this ap-
proach). The literature suggests that ASD, as a neurodevelopmental disorder,
may limit (1) the motivation to share attention with others (Sigman et al.,
1986); (2) the ability or desire to obtain information from social partners. For
example, avoiding looking at the eyes inhibits performance both in social
referencing tasks (Sigman & Kasari, 1995) and in eye direction detection
tasks (Baron‐Cohen, 1995; but see Akhtar & Gernsbacher, 2008 for a dis-
cussion of problems when gaze is prioritized as an index of engagement); and
(3) affect‐related behavior (e.g., both producing appropriate affect and re-
acting appropriately to others affective displays, see Adamson et al., 2012;
Sigman & Kasari, 1995; Zwaigenbaum et al., 2009). Even 1‐year‐olds, only
later diagnosed with ASD, can have problems with socio‐communication
skills, although problems are most often manifest in reduced rates rather
than absence of skills (Ingersoll, 2011). These results with ASD samples,
therefore, support a developmental link between joint attention and theory
of mind.

Explorations of neural correlates or brain structures that might support
or explain joint attention emerged from a strong cognitive focus. Baron‐
Cohen (1989, 1995) proposed two neural mechanisms responsible for joint
attention, specifically the Eye‐Direction Detector and the Shared Attention
Mechanism. These neural mechanisms explain the dual problems found
in ASD samples, specifically, the avoidance of looking at the eyes and a
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decreased interest in sharing attention with others. Research with chimpan-
zees also supports that there are neural foundations of joint attention.
Chimpanzees’ ability to follow orientation cues to a shared target in space (e.g.,
gaze only, gaze+ point) has a biological basis, both in brain structure (e.g., gray
matter volume in the posterior temporal gyrus, see Hopkins, Misiura, et al.,
2014) and in genetics (e.g., polymorphisms in the arginine vasopressin V1a
receptor gene, see Hopkins, Keebaugh, et al., 2014). More recently, some
suggest that joint attention is made possible through the integrated activity of
attention‐regulation systems in the brain, while also acknowledging the role of
many months of overt attention sharing, typically gained by western middle‐
class children from early in life (e.g., Mundy & Newell, 2007).

A recent cognitive perspective on joint attention suggests that “joint at-
tention is not a single process, but rather it includes a cluster of different
cognitive skills and processes” (Siposova & Carpenter, 2019, p. 260). By
blending concepts of joint attention with concepts of common knowledge,
Siposova and Carpenter (2019) present a cognitive perspective with theo-
retically relevant hierarchies of social attention, of knowledge states, and of
jointness. The hierarchy of social attention ranges from simple monitoring of
another’s attention to overt communicative sharing about each other’s at-
tention to a shared target. Knowledge states that underlie social attention are
classified as either individual or relational. The scale of jointness is either
third person (for the less sophisticated types of social attention) or second
person (for the more sophisticated, mutual, and shared attention). Although
intriguing, these hierarchies have not yet been used in developmental re-
search and lack operational definitions sufficient to distinguish among them.

In summary, joint attention occurs when infants are around 9–12 months old,
and JA skills are manifest when infants engage in simultaneous and integrated
interactions with a social partner and with an object. The focus of studies of joint
attention can be on the social cues, on communicative skills, and/or on infants’
cognitive abilities to establish and/or maintain the triadic connections.

The usual description of JA, therefore, is as depicted in the top panel of
Figure 1. Mothers are the usual social partner, and she provides scaffolding
and supportive behaviors in joint engagements with infants through the first
18 months. Most often an object is the point of reference, the shared topic in
JA. For example, the mother may hold a toy to engage the infant’s attention,
or she may refer together to pictures in a book (e.g., to encourage pointing,
see Mundy et al., 2003). The partners’ emotion is usually described as overtly
positive, part of the affective sharing that surrounds or defines JA. Although
infants initiate and respond to a partner’s initiation, infant initiations of joint
attention highlight infants’ cognitive ability to make triadic connections.

II.II. Definitional Issues in Joint Attention

In this section, we present the varieties of operational definitions of JA
that exist in the literature. Described in the text and summarized in Table 1,
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we distinguish groups of definitions, including those that focus on signaling
(either produced, or followed by the infant), those that focus on joint activity
with objects itself, and those that focus on communication about object ac-
tivity. We also include two smaller groups of definition, metacognitions that
refers to mental states about joint activity, and those that reflect theoretical
commitments.

We find these definitional groupings helpful to structure our review of the
joint attention literature in humans and chimpanzee, and in the creation of
our more inclusive operational definitions. Beyond the explicit definitions of
joint attention, we also consider additional assumptions that often accom-
pany operational definitions, specifically the extent to which the sharing of
emotion and affect are essential in operationalizing joint attention, and the
priority often given to initiations by the infant. These definitional issues are
essential background for our evaluation of cultural variation in joint attention
(in Section II.III).

II.II.I. Operational Definitions of Joint Attention

In this section we consider the numerous ways in which JA has been
operationally defined in the literature. This core concept of joint attention is
triadic connectedness (the referential triangle of infant, social partner, and a
point of reference), yet both behavioral definitions and JA labels are varied.
Table 1 illustrates definitional inconsistencies in the literature (although it is not
meant to be comprehensive). We organize these operational definitions by

FIGURE 1.—Joint engagement (JE) phenotype for human infants as characterized by past
literature. The JE phenotype is a configuration of the predominant forms of five chara-
cteristics: (1) Type of Triadic Connectedness (the JA phenotype [JA] vs. JE); (2) Partner
(Adult Female vs. Other Partners); (3) Shared Topic (Object vs. Social activity); (4) Partner
Emotion (Positive vs. non‐Positive [Negative+None]; and (5) Initiator (Infant vs. Partn-
er). *WEIRD refers to Western, Educated, Industrialized, Rich, and Democratic (Henrich
et al., 2010). Contested indicates that there is disagreement about the predominant char-
acteristic, whereas ? indicates the predominant form is unknown. Figure adapted (Bard &
Leavens, 2014; Leavens et al., 2010).

17

Process of Decolonizing Joint Attention



TABLE 1
OPERATIONAL DEFINITIONS AND VARIETY IN THE LABELS GIVEN TO JOINT ATTENTION IN

DEVELOPMENTAL, CULTURAL, AND COMPARATIVE PSYCHOLOGY STUDIES

Observed Behavior
Labels: Joint Attention (JA); Joint Engagement (JE);

and Alternatives

Infant follows signals
Follow gaze of another JAg,s Visual JA (VJA)a; Receptive JAs; Respond

to JA (RJA)u; Reading attentionw

Follow gaze behind barrier JAd Social cognitioni,j; Reading intentionw

Follow head turn JAb,s,u Not necessarily JAk; Human‐like socio‐
cognitive skillh

Follow point JAf,s,u RJA‐low levelu; RJA‐high levelu;
Receptive JAs; Not necessarily JAk

Respond to object request JAl,u Responding to Behavioral Request
(RBR)u; Not necessarily JAk

Infant produces signals
Reach for a held object JAu Initiating Behavior Regulation/Request

(IBR)u; IBR‐low levelu; Not
necessarily JAk

Reach with eye contact (EC) JAu IBRu; IBR‐low levelu; Not
necessarily JAk

Give toy—no request JAu IBRu; IBR‐high levelu

Produce point/show (PS) JAb,n,o IJA‐PSu; IJA‐high levelu; Social
cognitionj; Imperative point≠ JAw

Produce point with GA JAt Initiated JAp,u; Imperative point≠ JAw

Produce request JAu IBRu

Engage in joint activity
Look at the same thing JAa,m VJAm; Passive JE (PJE)c; Supported JE

(SJE)q; Mid‐level attentione; Not
necessarily JAk

Gaze alternation (GA) JAd Initiated JA‐Eye contact (IJA‐EC)u;
IJA‐low levelu; Read attention≠ JAw

Communicate about joint activity
Both engaged with toy JAo PJEc; Passive/coordinated (P/C) JAf;

Lower‐order SJEq; Higher‐order SJE
(HSJE)q

No Infant GA JAc PJAc; P/C JAf; Triadic joint activityo;
Triadic engagementv; Shared JAe

Mother initiated JAv

Infant Initiated JAc,u

With GA JAl,t JEc,g; CJEc/CJAe,f,y; P/C JAf; Shared
attentione; HSJEf; Joint
perception≠ JAr,w

With mutual GA JAc Shared JAk; Shared attentionx; CJEc;
HSJEq

With shared goals JAl,r CJAe; HSJEq

Metacognition about joint activity
With mutual knowledge JAr True JAk; Truly joint JAk,y; Knowing

togetherk,y,z; Mutual attentionx

Of shared attention JAy
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focusing on the different vectors of the referential triangle (1) from the point
of view of the infant engaging with the mother while engaging with an object;
(2) from the point of view of the mother engaging with the infant and an object;
and (3) with the view of communicative engagement, between infant and
mothers, about an object. The first two of these views capture definitions about
the social cues, or signals, used to establish or maintain joint attention. The
third view reflects definitions that are about shared activity. In Table 1 we also
include some definitions reflecting more cognitive or theoretical views on JA.
Here, we review the wide variety of behaviors and definitions that researchers
have used to operationalize the core concept of a triadic connection between
infant, social partner, and shared topic.

The first two sets of operational definitions in Table 1 focus on how
infants and social partners signal to each other to attend to the same topic.
Some studies focus on the signals by the mother (Infant Follows Signal) and
some focus on signals by the infant (Infant Produces Signals). Visual cues are
employed to initiate and/or to maintain the triadic coordination, because
most communication is distal, either the infant is distal from the partner,
or the target is distally located. When infants understand signals, such as

TABLE 1. (Continued )

Observed Behavior
Labels: Joint Attention (JA); Joint Engagement (JE);

and Alternatives

Of shared goals JAk

Theoretical commitment
JAk,r,w,x,y Sharing psychological statesk,r,w,x,y

Note. Superscripts in table refer to the following references.
aScaife and Bruner (1975).
bCorkum and Moore (1995).
cBakeman and Adamson (1984).
dCallaghan et al. (2011).
eMastin and Vogt (2016).
fChilders et al. (2007).
gCarpenter et al. (1998).
hItakura et al. (1999).
iBrauer et al. (2005).
jHerrmann et al. (2010).
kCarpenter and Liebal (2011).
lBard, Bakeman, et al. (2014).
mBrandes‐Aitken et al. (2020).
nHopkins et al. (2013).
oSalomo and Liszkowski (2013).
pHopkins and Taglialatella (2013).
qBottema‐Beutel et al. (2014).
rTomasello et al. (2005).
sHopkins, Keebaugh, et al. (2014).
tLeavens and Racine (2009).
uMundy et al. (2007).
vLittle et al. (2016).
wCall (2009).
xSiposova and Carpenter (2019).
yCarpenter and Call (2013).
zTomasello and Carpenter (2007). Entries and references are illustrative not comprehensive.
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following another’s head turn or following their eye gaze, then the infant can
attend to the object or event that resides in the shared space. Definitions can
be limited to attention‐directing cues or can extend to include communica-
tive cues, such as infants being able to follow another’s communicative re-
quest, such as following a point. Alternatively, the infant can produce a signal
to attend together to a shared topic. The infant can look at the mother and
the shared topic (or vice versa, look to the shared topic and then the mother,
both are called gaze alternation), to visually establish the links with the
mother and with shared topic. The infant can produce communicative sig-
nals, such as pointing to an object, showing an object, or giving an object to
the mother to establish joint attention about that object. In Table 1 we use the
behaviorally based label of infant produces signals (and specify the different
types of signals that infants use in the JA context) whereas some researchers
use more mentalistic labels, such as, infant‐initiated bids for adult attention or
infants’ attempts to manipulate adult attention (Call, 2009; Carpenter, 2011;
Tomasello, 2019). Table 1 lists five different behaviors that indicate infants
respond to social JA signals and six different behaviors that indicate infants
produce social JA signals. We hasten to note that all 11 of these behaviors
related to signaling have been labeled as JA, and, as Table 1 illustrates, there
are 17 additional variants in labels (from Visual JA to Infant‐initiated
Behaviors Regulation/Requests [IBR]).

One example of how these various signaling definitions are used in studies
of JA can be illustrated with a brief overview of the Early Social Communication
Scales (ESCS: Mundy et al., 2003), a widely used standardized laboratory test. In
this test, JA is conceptualized as a set of skills that are assessed as the infant is
presented with various stimuli (i.e., a series of wind‐up toys, posters on the wall,
turn‐taking games, tickling, and book‐reading tasks), while sitting at a table
across from an unfamiliar experimenter (E). The infant’s ability to respond to
social cues of JA is measured with Responding to joint attention (RJA) if they follow
a close‐up point with their head and/or eyes or follow a distal point beyond the
E’s fingertip. The infant’s ability to produce social cues for JA is assessed along
four dimensions: (1) initiating JA (IJA‐low level) if they make eye contact with the
E while the E activates a toy (i.e., by winding it up or otherwise turning it on) and
alternate their gaze between the activated toy and E’s eyes; (2) IJA‐high level is
recorded if the infant points to an active or a distal toy (with or without eye
contact with E), or if the infant produces a conventional gesture of a show (e.g.,
displaying an object either to E or the caregiver); (3) initiating behavioral requests
(IBR‐low level) is recorded if the infant looks to the E when a toy is being
removed, reaches to a toy while making eye contact with E, or gives a toy to the E
as a bid to activate it; and (4) IBR‐High level is credited when infants produce
conventional gestures, such as pointing, to request an object (Van Hecke et al.,
2007). Thus, this test assesses JA as skills associated with understanding and
producing social cues about objects or activities.

The third and fourth headings in Table 1 refer to sets of JA definitions that
focus on engagements with objects (Engage in Joint Activity) and how infants
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and/or social partners communicate to make the activity a joint, or shared activity
(Communication about Joint Activity). Researchers with these foci tend to chart
the development of joint attention from the age when infants act on objects by
themselves to the age when infants act on or with objects as an integral part of
communicating with a social partner. Therefore, these studies use operational
definitions in which the quality of social engagement distinguishes distinct levels
of JA. For example, Passive joint engagement is a term used when both partners
look at, or are engaged with the same object (e.g., Bakeman & Adamson, 1984;
Brandes‐Aitken, et al., 2020), whereas supported joint engagement is a term used
when both partners are actively engaged with the same object, but without ex-
plicit behavior from the infant indicating the infant is aware of the social partner
(Bottema‐Beutel et al., 2014). Coordinated joint engagement is the term used when
both partners actively engage with the same object, while the infant additionally
acknowledges the social partner with overt behaviors (Adamson et al., 2019b;
Bakeman & Adamson, 1984). Such overt behaviors can include a brief or ex-
tended gaze, a smile, or a communicative gesture directed to the partner
(Adamson et al., 2019a; Bakeman & Adamson, 1984). It is typical that many
operational definitions of JA under these two headings focusing on joint activity
require at least one bout of gaze alternation between the social partner and
object, to indicate the jointness of their activity with the object (Carpenter et al.,
1995; Deák et al., 2013; Kasari et al., 1990). Under these two headings focusing
on joint activity, there are nine different behaviors listed (the left column of
Table 1), all given the label of JA by some researchers. Table 1 also lists eight
variant labels for JA about Engaging in Joint Activity (ranging from Visual JA to
Reading Attention), and 17 variant labels for Communicating about Joint Activity
(ranging from Passive Joint Engagement to Higher order Supported JE).

The fifth heading lists definitions that focus on Metacognition about JA.
Metacognitive definitions suggest that truly joint JA, for example, requires that
the infant and social partner understand together that they are engaging to-
gether in JA. “True joint attention is not just acting together, it is acting together
with the mutual knowledge of a shared goal” (Carpenter, 2011, p. 12). In this
perspective, we‐ness and knowing together (and/or mutual knowledge of a shared goal)
are necessary elements of JA. Although we‐ness seems implicit in the triadic
nature of JA (because infants and social partners are engaging together with a
shared topic), the use of this term appears to refer to a metacognitive state of
awareness or understanding of the fact they are engaged in JA (Carpenter &
Liebal, 2011; Carpenter, 2011; Tomasello, 2019). Although it is possible to
measure some types of metacognition (e.g., monitoring one’s own state of
knowledge, see Smith et al., 2014), these metacognitive conceptualizations of JA
are often not operationalized with observable behaviors. Again, each of these
definitions has been given a label of JA by some researchers, but there are four
additional variant labels under this heading.

Definitions of another kind are labeled as Theoretical Commitments and
given the final heading of Table 1. This definition of joint attention highlights
theoretical commitments that emphasize infants’ intentions (motivation to share
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attention, see Carpenter & Call, 2013) or a function of joint attention (e.g., to
share psychological states, see Carpenter, 2011; Tomasello et al., 2005). Theo-
retical commitments can be problematic in defining JA. First, there can be a
presumption that the theoretical function is a sufficient definition (e.g., the dual
usage problem, see Tasker & Schmidt, 2008). Theoretical commitments can blur
the distinction between defining JA as a set of JA skills (e.g., pointing to an object
while gaze alternating with a social partner) and defining JA by the functions it
may serve (e.g., to share psychological states, see Carpenter, 2011; Tomasello,
2019; Tomasello et al., 2005). Second, theoretical commitments may be prob-
lematic if they generate definitions that cannot be measured. For example, a
proposed marker of knowing together is that the mother and infant exchange
sharing looks, a form of communicative looking (Carpenter & Call, 2013;
Carpenter & Liebal, 2011; Hobson & Hobson, 2007; Milward & Carpenter,
2018). However, sharing looks are not reliably distinguishable from other types of
looks, such as checking looks and monitoring looks, which are not associated with JA
(Graham et al., 2021). Hence, the observed behavior accompanying this label is
not listed, because it is not an observable behavior.

Finally, theoretical commitments may be problematic because the definition is
a hypothetical construct. Tomasello et al. (2005), for example, uses the construct
of an internal motivation to share psychological states with others to define JA. Psycho-
logical state sharing, however, it is not an objective, observable, or measurable
behavior. JA with psychological state sharing cannot be distinguished from JA
without psychological state sharing, if there is no way to observe psychological
state sharing. Although some markers have been proposed, often there is not a
one‐to‐correspondence between a presumed marker and the hypothetical con-
struct. In other words, it is a problem when the presence (or absence) of the
marker does not indicate the presence (or absence) of the hypothetical construct.
Leavens et al. (2019) illustrates the logic with the example of declarative points
(DP—the proposed marker behavior) and motivations to share psychological
states (the proposed hypothetical construct). The lack of one‐to‐one corre-
spondence is shown in three steps. First, DP can occur in the absence of moti-
vations for sharing psychological states (e.g., some argue that apes may show DP,
but claim that apes do not possess motivations for sharing psychological states).
Second, DP can occur from causes other than motivations for sharing psycho-
logical states (e.g., DP can be taught and, if taught, then it is not caused by
motivations for sharing psychological states). Finally, some claim that the moti-
vation for sharing psychological states can exist without DP being present (the
construct can be present even if DP, the marker, is not observed). Therefore, the
hypothetical construct cannot be measured directly, there is no one‐to‐one cor-
respondence between behavioral marker and psychological construct, and there
may be no scientifically falsifiable way to establish that there is a causal link
between the hypothetical construct and purported markers of the hypothetical
construct (Leavens et al., 2019; Racine et al., 2012). We include these meta-
cognitive and theoretical definitions in Table 1 to reflect the full range of ways that
JA is defined in the literature. We note that definitions, if not grounded in
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observable behavior, are problematic in developmental science (Deák et al., 2013;
Leavens et al., 2019).

In summary, Table 1 lists 23 different observed behaviors that have each
been given the label JA, and 38 additional unique labels given to these
behaviors. All share the core concept of triadic connectedness between infant,
social partner, and a point of reference but differ in their primary focus on
social cues, on communication about shared activity, or on metacognition.
Below we consider briefly the issues surrounding definitional issues in two
additional aspects of JA, specifically, who initiates and the extent to which
positive emotions surround JA.

II.II.II. Definitional Issues About Initiating JA

There are three main theoretical issues with regard to the special rele-
vance of infant initiations of JA. First, infant initiation may reflect their
motivation to engage in JA. Second, IJA may be different than RJA either in
its neural basis or in its relation with language outcomes. Third, the dis-
tinction between IJA and RJA may reflect theoretical commitments. Here we
briefly explain these issues.

There is a suggestion that IJA indexes an infant’s motivation for JA (e.g.,
Carpenter & Call, 2013). Thus, researchers with this perspective put a pre-
mium on IJA as evidence that infants are inherentlymotivated. In other words,
when infants take the active role in establishing JA then this is evidence that
infants are generating the motivation for JA (e.g., Tomasello et al., 2005).

A distinction between IJA and RJA is sometime made based on neural or
cognition models. For example, Mundy et al. (2007) support a model in
which IJA and RJA are distinct cognitive processes, with different neural
foundations (Mundy & Newell, 2007). They suggest that IJA is supported by
frontal brain regions and RJA is supported by a more posterior attentional
system (Mundy et al., 2007). The model supported by Herrmann et al.
(2007), in contrast, is one in which JA reflects the functioning of a cognitive
system designed to process the social world, and that system is distinct from
the cognitive system for processing the physical world.

IJA and RJA may be associated with different language‐related outcomes,
particularly when including at‐risk populations (e.g., ASD). RJA tends to be
associated with concurrent language outcomes, the perception of joint com-
municative actions, and future language outcomes (Adamson et al., 2019b). For
example, a meta‐analysis, including studies of typically developing children and
children with ASD, found significant relations between RJA and language out-
comes (Bottema‐Beutel, 2016). Longitudinal studies reveal that levels of RJA
increase from 9 to 18 months, but levels of IJA are consistent across this age
range (Mundy et al., 2007). IJA may reflect a more general capacity for social
relatedness in toddlers (Adamson et al., 2019b). IJA in infants is linked with
theory of mind in children (Charman et al., 2000).

The third issue relates to claims that IJA and RJA are distinct theoretical
constructs. The claim is that infant initiations demonstrate infant’s role in
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active sharing, whereas responding to bids from others (either RJA or IBR)
does not. Combined with claims that neither RJA nor IBR provide evidence
of infants’ cognitive ability to establish triadic connectedness, proponents of
this view state that these forms of JA should be delegated a lesser
status, or considered not to be truly joint JA (e.g., Carpenter & Liebal, 2011).
An evolutionary theory of social cognition, for example, builds upon this claim
by stating that IJA indexes a uniquely human motivation for JA (and for shared
attention, see e.g., Call, 2011; Carpenter & Call, 2013; Tomasello, 2019).

Similar theoretical commitments accompany interpretations of imperative
versus declarative pointing. Even if they are both IJA behaviors, the claim is that
they reflect different hypothetical constructs (i.e., intentions) with significance for
definitions of joint attention. In this perspective IJA pointing with declarative
intention indicates sharing attention, the necessary criterion for joint attention
(e.g., Tomasello et al., 2005). In contrast, any IJA points with imperative in-
tentions are interpreted as requests or commands, hence, they are not about
sharing attention, and therefore, are not joint attention (e.g., Carpenter &
Call, 2013). Critiques of this interpretation include Leavens (2021), who
argues that there is confusion between experimental assessments designed to
highlight these motivations and the assumption that cognitive complexity dis-
criminates these types of points. The evidence is that producing a point relies on
the cognitive ability to establish a referential triangle, regardless of whether the
point is considered to be imperative or declarative. Furthermore, Bates et al.
(1975) consider both imperatives and declaratives to be instrumental acts,
“differing only with respect to the kind of “act” commanded of the listener”
(Bates et al., 1975. p. 208). Declaratives are when the infant uses an object to
obtain the partner’s attention and imperatives are when the infant uses the
partner to obtain an object. The issue about IJA appears to rely on theoretical
commitments, and there are serious difficulties in using JA definitions without
objective behavioral markers (as we discussed in Section II.II.I).

In summary, there are definitions of joint attention that suggest (1) infant
initiations indicate inherent motivation for JA, (2) IJA and RJA have different
neural or cognitive substrates, and/or (3) infant initiations equate to infants’
intentions to engage in JA for the purpose of sharing attention (i.e., a
theoretical commitment to unobservable constructs). An additional point to
note is that most of these findings rely on data collected from western middle‐
class samples, which limits generalizability. Highlighting the infant’s role may
be particularly characteristic of cultural contexts in which partners hold values
of autonomy. Cultural differences in the value placed on infant initiations is
discussed in Section II.III.IV.

II.II.III. Definitional Issues About Emotion Surrounding JA

There are three aspects of emotion that are important to consider in
including emotion within definitions of JA. Typical definitions may high-
light infants’ positive affect in initiating or maintaining JA, and/or the
emotionally positive atmosphere surrounding the infant during episodes of
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JA. Infant positive affect during JA is suggested to reflect the infant’s enjoyment
of JA (e.g., Adamson & Bakeman, 1985). Infant expressions of positive
affect may indicate that the function of JA is an enjoyable sharing of attention
(Carpenter & Liebal, 2011; Tomasello, 2019). One issue is whether infant
positive affect is a necessary component of JA. Another issue is whether positive
affect is necessary to index the sharing aspect of JA. It is often the case that the
joint attention event is surrounded by positive affect from the social partner
(e.g., Leavens et al., 2014). Positive emotional surround is typical of caregiver‐
infant interactions in western middle‐class socio‐ecologies, but we are not yet
aware of how well these conceptualizations of emotion paired with JA gen-
eralizes to the wider human population. We consider cultural differences in
caregiving and socialization practices that impact emotion and emotional ex-
pressiveness of infants (in Section II.III.II), cultural differences in the emotion
of the social world surrounding infants (in Section II.III.III), and cultural
differences in parenting beliefs about infant emotion (in Section II.III.IV).

To summarize this section on definitional issues, we point out that there is
a wide variety of labels and behavioral descriptions of joint attention that
retain a core definition of triadic connectedness. We point out the difficulty
of using definitions that do not have overt behavioral markers of criteria
(especially problematic if they are espoused as critically important based on
theoretical commitments). We highlight issues about emotion and infant‐
initiations in anticipation of our consideration of cultural differences in
infants’ early experiences related to joint attention.

II.III. Culture Variations in Early Experiences Relevant to JA

Some developmental researchers highlight the importance of cultural con-
ventions and routines in early experiences (Adamson & Bakeman, 1991). Two
major paths of influence are illustrated with Vygotskian concepts. The concept
of the zone of proximal development focuses on the support and scaffolding pro-
vided by social partners that are more accomplished than the infant (e.g.,
Bakeman & Adamson, 1984). The concept of the social embeddedness of
development highlights multiple influences on social cognition, including
socialization and parenting practices (e.g., Rogoff & Morelli, 1989). Others have
incorporated the concept of common ground to understand how the social world
influences JA. Common ground is important, for example, as it establishes the
specific meaning of points (Liebal et al., 2009). Culture influences experiences
leading to shared culture‐specific experiences, thus different common ground
across cultural settings. Few developmental researchers, however, consider how
cultural variation in infants’ early experiences lead to cultural differences in the
form and function of JA in 1‐year‐olds.

In this section, we first review the handful of cross‐cultural studies of JA
that use existing definitions. Then we describe the ways in which caregiving
experiences of younger infants differ across cultural settings and how these
different early experiences can impact the form of JA in 1‐year‐olds.
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We consider wider cultural influences on infants’ early experiences, in terms
of infants’ social world and of adults’ socialization goals and ethnotheories about
development. We embrace cultural variations in early experiences of
practices, goals, and beliefs to decolonize operational definitions of joint
attention (in Section II.IV).

II.III.I. Cultural Studies of JA

In this section, we consider whether cultural differences have been
reported in studies using existing definitions for JA. We tie these consid-
erations of cultural differences to the observed behaviors associated with the
different headings of JA definitions listed in Table 1, ranging from Infants
Following Signals to Metacognition about JA.

Cultural studies of infants following social signals. First, we consider whether
there is evidence of cultural differences in infants’ ability to follow social signals
to establish JA. Following gaze appears to be present in many cultural setti-
ngs. Following gaze to a target behind a barrier is more complex, and rese-
arch has shown that success varies across cultural groups. For example,
Callaghan et al. (2011) found that more infants from a rural, university town
in Canada (78%) were successful in establishing JA after following gaze be-
hind a barrier than were infants from rural villages in Peru (50%), although
performance in infants from rural villages in India (68%) was not different
from either of the other two groups. Following a finger point is more complex
than following gaze, but almost all infants from the three different cultural
settings studied by Callaghan et al. (2011) successfully followed a point, as
did most 1‐year‐olds infants living in a rural Ngas‐speaking setting in Nigeria
(Childers et al., 2007). Infants living in low SES contexts were significantly
better at following points than were infants living in medium‐ and high‐SES
families (from USA, see Abels & Hutman, 2015). Cultural differences in in-
fant success in following social signals might reflect real cultural differences
in JA ability but could reflect infants’ culture‐specific experiences with
visually‐based, distal social signals, especially conventional ones.

Cultural differences may exist in infants’ ability to produce social cues to
establish JA. Callaghan et al. (2011) found almost all infants, across three
cultural settings, produced gaze alternation to establish JA. Cultural differ-
ences were evident, however, in three types of conventional gestures (i.e.,
point, show, and offer). Pointing was significantly more frequent in rural‐
living Canadian infants than rural‐living Indian infants (75% vs. 24%), with
rural Peruvian infants in between (58%). In caregiver reports of how infants
signaled to them, in contrast, no cultural differences were found in index
finger pointing (38% in Canadian infants, 29% in rural Peruvian infants, and
33% in rural Indian infants). In naturalistic observations, however, Salomo
and Liszkowski (2013) found significant cultural differences in pointing
production. Significantly fewer Mayan infants pointed (5%) than Dutch in-
fants (about 17%), and Chinese infants (about 25%). In a small study of

26



Ngas‐speaking Nigerian infants, all infants produced gestural signals at
home (giving was most frequent), but in an experimental setting, only half the
sample produced a gesture (reaching, a different gesture, was most frequent). In
experimental testing, infants differed in their production of requesting gestures
as a function of SES (wealth and education levels of their parents). Requests were
significantly more frequently if they lived in high SES families, compared to
medium and low SES families (Abels & Hutman, 2015). Early experiences in-
fluence infants’ production of pointing and requesting gestures.

Showing is another gesture produced by infants to establish JA. Infants
and toddlers from a rural Ngas‐speaking community in Nigeria did not ex-
hibit any shows during a structured object‐based test (Childers et al., 2007). In
naturalistic observations, Salomo and Liszkowski (2013) found low frequen-
cies of the gesture show and significant group differences. Chinese and Dutch
infants used show (about 8% and 4%, respectively) significantly more often
than did Mayan infants (about 2%). Cultural differences may exist in offers.
An offer may result in the successful exchange of an object from infant to
partner (e.g., a give‐and‐take interaction) or result in an acknowledgment of
a culturally appropriate intention to give (e.g., Bakeman et al., 1990; Blake
et al., 2003). This conventional gesture may initiate different types of in-
teractions across cultures. In the U.S., offering an object is usually thought to
have a function of sharing attention about the object, whereas in the Nso and
the !Kung, for example, offers have a primary social function of giving to
another (e.g., Bakeman et al., 1990).

In summary, there are cultural differences in infant production of gestures to
establish JA. These differences may reflect real cultural differences in
JA ability, per se, or they may reflect diverse cultural experiences. Infants may
not be expected to initiate JA (e.g., if cultures prioritize adult‐led interaction), or
there may be cultural differences in the use of particular gestures (e.g., there are
cultures that consider pointing with the index finger, especially at people, very
impolite, see Wilkins, 2003). Some researchers claim that the frequency of
gesture use by infants parallels the use by parents (e.g., Salomo & Liszkowski,
2013) but others find no cultural difference in maternal gesture use even when
there are cultural differences in infants gesture production (Callaghan et al.,
2011). Conventional gestures (i.e., pointing, showing, and offering) might be
typical only for western middle‐class infants. Although these cultural differences
could reflect differences in JA ability, per se, they could reflect differential early
experiences in signaling. For example, culturally different socialization goals
(considered more fully in Section II.III.IV) influence whether infants are ex-
pected to signal, or not (e.g., adult‐led interactions relating to better ability in
following JA bids, see Abels & Hutman, 2015).

Cultural studies about joint activity with objects. There are four studies that in-
vestigate JA across socio‐cultural setting using definitions that focus on
joint activities with objects. Salomo & Liszkowski (2013) studied triadic joint
action in unstructured natural interactions. They found that Mayan infants
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(approximately 7%) spent significantly less time in triadic joint action than Dutch
infants (approximately 12%), and that Chinese infants spent the most time in
triadic joint action (approximately 40%). Little et al. (2016) observed triadic object
exploration, comparing infants living in a rural subsistence farming community
(in Vanuatu) with infants from a university town in the U.S. They did not find a
cultural difference in time spent in triadic object exploration, but they did find
significant cultural differences in the modality of triadic engagement. U.S.
engagements (both from the mother and from the infant) were significantly
more visual, whereas the Vanuatu caregivers and infants were more often engaged
together physically. Two studies investigated cultural differences in coordinated
JA. Based on unstructured observations in Mozambique, Mastin & Vogt (2016)
compared infants living in a rural setting to those living in an urban setting.
They found no rural versus urban difference in percent of time that infants
spent in shared JA (1% vs. 2%) or in coordinated JA (17% vs. 16%), when infants
were 13 months old. In contrast, Childers et al. (2007) found Ngas‐speaking
Nigerian infants engaged in coordinated JA about 26% of the time, considerably
more than the 11% reported for U.S. infants in Bakeman and Adamson’s (1984)
sample.

In summary, three of these four studies found cultural differences in some
aspect of infants’ joint engagement with objects. These differences could
reflect real cultural differences in JA ability. Alternatively, these results could
reflect cultural differences in object engagement and/or familiarity with
objects, and not in JA ability, per se.

Cultural differences in JA defined with metacognition and theoretical commitments.
Although there are no cultural studies of JA with metacognitive definitions,
there are two that investigated links between JA and cognitive outcomes. Ma-
stin and Vogt (2016) found cultural differences in the relation between JA and
language production. Specifically, they found the expected significant positive
correlation between coordinated JA and vocabulary size, but only for the
urban‐dwelling infants. The opposite pattern was found for the rural‐dwelling
infants. Coordinated JA was negatively correlated with vocabulary size (Mastin
& Vogt, 2016). Childers et al. (2007) found that JA in infants was unrelated to
their language skills. Coordinated JA did not correlate significantly with either
receptive or expressive language. These studies call into question whether the
universal function of JA is for language acquisition. In addition, some cross‐
cultural researchers have found that JA ability is unrelated to theory of mind,
for example, using an embodied theory of mind test (Callaghan et al., 2005).
Thus, there is some cultural evidence that the function of JA may be unrelated
to language or theory of mind.

To summarize this section, there is some evidence that JA differs across
cultures, whether one uses definitions of signaling to establish JA or defi-
nitions that focus on infants’ engagement about joint activities. Our concern is
that these observed differences might not reflect true differences in JA ability,
but might be related to cultural differences in early experiences related to JA.
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In the following sections, we consider how caregiving practices, socialization
goals, and differences in the social world of infants could, in principle, in-
fluence the form and function of JA in human infants. These considerations
highlight ways to decolonize JA.

II.III.II. Cultural Differences in Caregiving Practices
In this section, we present background on cultural differences in the

caregiving practices that are experienced by young infants. Our goal is to
consider how these differences might influence forms of JA so that we can
define JA more inclusively.

We explore how caregiving practices across a variety of cultures differ from
those observed in western middle‐class samples. The early experiences observed
in western, middle‐class samples that are relevant to the development of JA
include: (1) face‐to‐face interactions of mutual engagement; (2) visual signaling
of attention and engagement; (3) play with objects; and (4) regularly occurring
routines of visually referring about objects with a caregiver. Face‐to‐face en-
gagements often include many bouts of mutual gaze. Vocal exchanges are often
framed as proto‐conversations, with mother speaking in motherese and displaying
exaggerated facial expressions to maintain the infant’s visual attention to her
face. Infants are given their turn to express themselves, even if they are not yet
verbal (Trevarthen & Aitken, 2001; Trevarthen, 1979; Tronick et al., 1979).
Bouts of mutual engagement are often accompanied by positive emotional ex-
pressions from both infant and mother (Adamson & Bakeman, 1985; Bakeman
& Adamson, 1984). Infants develop and use communicative signals, to which
caregivers are expected to respond. “Each [social partner] strives to have the
other detect his intention” (Tronick et al., 1979, p. 368). All of these interactional
experiences lead to a form of JA that are often thought to be most typical, that is,
infant‐initiated engagement with the mother (who scaffolds infants’ JA), in-
volving joint activity with an object, amid an atmosphere of positive affect, and
accompanied by gaze alternation (especially to the mother’s face).

In this section, we focus on how early interactional experiences of infants
living in other cultures differ from those summarized above as typical for
western, middle‐class infants. We cover a range of early experiences, but it is not
possible to be totally comprehensive. Table 2 provides the overall structure we
use in this section. The left‐hand column lists those early experiences that are
important in the development of joint attention. The second column lists the
forms that these experiences take with distal caregiving, and the third column
lists the experiences in proximal caregiving, and a range of cultural variants.

We begin this section by presenting cultural differences in early en-
gagements that relate to how infants and their social partners attend to each
other and then discuss differences in how engagement is manifest. Early social
interactions set the foundation for the manner in which infants engage with
others, the social or jointness part of JA. Then we consider cultural differences
in the early experience of several types of activities that become the point of
reference in triadic connections, the joint activity part of JA (shared topic). This
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TABLE 2
CULTURAL DIFFERENCES IN THE EARLY EXPERIENCES OF INFANTS RELATED TO JOINT ATTENTION

Categories of
Experience Distal Caregiving

Proximal Caregiving and Other
Cultural Variants

Attention
Modality Visualk Tactilem; Auditoryn

Goals Exclusive one‐to‐one
focusa

Distributed attention: multiple
people and activitiesk

Engagement
3 months Face‐to‐facea; gaze Body contactb; touchb

6 months Less face‐to‐facea; gaze Body contacta,b; touchb

Goals (3 months) Exchange positive
emotiona

Secure physical healtha

Goals (6 months) Encourage independent
playa

Already assured of infant health;
social activityb,s

Goals Independence and visual Social engagement and tactiles

Stimulation (topics in
interactions)
Type Objectb Body movementb; external

stimulation minimizedl

Goals Know physical world Physical growth and healthk; know
social worldb

Communication
Signals Production encourageda Responsiveness encourageda;

encourage silence/listeningr

Modality Gaze alternation Tactile, auditory; none
First words Nounso Verbso

Goals Individually expressiven Emotional co‐regulationn

Auditory stimulation Verbalizationsa Vocalizationsa

Timing Turn‐takinga Rhythmic‐synchronousa,n
Parent verbal content Independent agencyb Relatednessb

Goals Proto‐conversation Harmony; belonging
Social partners
For caregiving Mothera or fatherg Older siblingsb; many adults

+childrenc,d,e; grandmothersf

For playing Mother and fatherg Siblingsg; older childreng; peersg;
play‐workmatesh

For teaching Mother and fatherg Siblingsg; grandparentst; caregiversi;
expertsj; self‐by participationk

Socialization goals
Emotions Expressivitya,p/high

arousal
Calmnessp/low arousall

Valued tone Positive is encourageda Negative is discouragedb

Infant attitude Forcefulnessb; uniqueness Maintain social harmonyb; follow
commandsb; fit inu

Who takes lead Infantsg Adultsg

Ethnotheories
Follow infant’ interestss Control and direct infant’s

behaviorb,s,q
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section ends with a consideration of cultural differences in infants’ early
experiences with emotion.

Early attention experiences. Cultural differences in infants’ early interactions
can be described, in part, with caregiving styles labeled in Table 2 as distal
and proximal (e.g., Keller et al., 2009). In this section, we describe how pro-
ximal caregiving practices influence the ways in which infants engage and
attend to caregivers and other social partners. The behavioral manifestation
of early attention and engagement relate to how infants show mutual enga-
gement. Although many of these studies of proximal and distal caregiving
styles focus on 3‐ to 4‐month‐old infants, these early experiences continue to
influence infants’ social cognition through the first year of life (B. S. Hewlett
et al., 1998; Keller, 2007) and beyond (Kärtner et al. 2012).

Body contact is a major component of proximal caregiving with im-
plications for attention, specifically visual attention. Nso infants, given
proximal caregiving, spend 81% of their time in body contact, compared with
German infants, given distal caregiving, who spend 43% of their time in body
contact (Keller, 2007). Inverse relations are found in face‐to‐face contact: Nso
infants spend 58% versus German infants 78% of their time in the face‐to‐
face context. Some proximal caregivers (e.g., Kaluli mothers) hold their babies

TABLE 2. (Continued )

Categories of
Experience Distal Caregiving

Proximal Caregiving and Other
Cultural Variants

Encourage infant
independences

Encourage belongingness with
communityb,s

Independent play Hierarchical interrelatednessb,s;
Integration with social worlda,s,q

Note. Superscripts in table refer to the following references.
aLamm et al. (2015).
bKeller (2007).
cKeller and Chaudhary (2017).
dTronick et al. (1992).
eMeehan and Hawks (2013).
fHawkes et al. (2017).
gLancy (2012).
hH. N. Fouts et al. (2016).
iB. S. Hewlett and Roulette (2016).
jLancy (2016).
kRogoff et al. (2018).
lKarasik et al. (2015).
mSorenson (1979).
nLavelli et al. (2019).
oChilders et al. (2007).
pOtto (2014).
qGaskins et al. (2017).
rTulviste (2019).
sMorelli et al. (2017).
tShwalb et al. (2019).
uYovsi et al. (2009). Entries and references are illustrative not comprehensive.
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facing away from their faces (i.e., toward other social partners, see Schieffelin &
Ochs, 1998). Face‐to‐face interactions occur less in proximal care, in general, and
there can be additional practices that reduce infants’ visual attention to the
mother’s eyes. Some communities do not encourage mutual gaze. Mutual gaze
occurs in Nso infants, given proximal care, at consistently low levels, and it is not a
context in which infant smiles are encouraged (Wormann et al., 2012). Other
communities discourage any gaze at infants, for example to avoid giving the evil
eye (Abels et al., 2017). Some communities act to discourage mutual gaze. For
example, Gusii mothers avert their eyes when their young infants show positive
expressiveness during face‐to‐face interactions (e.g., Dixon et al., 1981). Any of
these gaze patterns could influence the use of visual attention in JA. Early ex-
periences may contribute to cultural differences in infants’ reliance on visually
based signals of attention. Gaze may be less useful as an index of attention in
cultures practicing proximal care compared to distal care (e.g., Bard, 1992;
Childers et al., 2007; Keller, 2007), with difficulties in using looking to the
caregiver’s face, for example, as an integral marker of triadic coordination in JA
(Table 2).

With proximal care, infants are not the center of attention (e.g., Keller,
2019b), and tend not to have exclusively dyadic interactions (Abels et al., 2005).
In proximal care, young infants are often positioned facing outward, where they
visually attend to events happening in the social and physical environment, while
maintaining body contact with a caregiver (Gaskins, 2006; Keller et al., 2004).
Infants could be in other positions that also share these features of continued
physical contact with the caregiver with visual attention directed elsewhere, such
as being held in the arms, carried in a sling, or carried on the back (Keller, 2007).
Young infants are considered members of a social community, and proximal
caregiving practices encourage infants to fit in with others’ activities. Exclusive
dyadic attention is less common. For example, infants in a rural setting received
exclusive attention from a caregiver during 22% of observed time, which was
significantly less than the 52% of time infants in an urban setting spent in ex-
clusive attention with wealthier, more educated caregivers (in Gujarat, India, see
Abels et al., 2005). Infants may experience more polyadic engagements in
proximal care contexts when there is less exclusively dyadic attention (Keller et al.,
2005). Soothing infants with gymnastics, rather than breastfeeding, is a preferred
method in the San foraging communities, in part, because it can be performed by
many social partners, increasing infants’ early social experiences (Takada, 2020).
In a later section we discuss the implications of child‐centered versus adult‐
centered ethnotheories on JA, but here it is important to note that with proximal
caregiving practices, the center of attention is often located with the wider com-
munity, not the young infant. Early experiences in proximal care give infants
significantly fewer early experiences of exclusive dyadic attention (Abels
et al., 2005).

Focal gaze does not equate to attentional focus. What is looked at and
what is attended to may be different across cultures. During formal schooling,
for example, children are encouraged to focus on one thing at a time.
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Teachers tend to think that children are appropriately engaged when they
are visually focused on that single task. In some small‐scale societies, how-
ever, infants develop multiplicities of attention, learning to “attend to several
events simultaneously (such as working an object with the caregiver and
monitoring other conversation, glancing at and being involved with the flow
of events)” (Rogoff, et al., 1993, p. 85). Infants become attentive to more than
one focal point at a time when they are meant to fit in and be in harmony
with the many activities happening around them (Morelli et al., 2018). For
example, the infant may attend to several on‐going activities by listening to
some, attending to some with peripheral vision, even while directing their
focal gaze on an individual task (Rogoff et al., 1993). In these contexts, the
focal point of gaze may not equate to a singular point of attention.

In summary, this consideration of early experiences of infants has im-
plications for cultural differences in infant attention. Early experiences
influence the degree to which attention is visually based. The amount of face‐
to‐face interaction, and what happens within this context, also varies with
different caregiving experiences. For example, mutual gaze, and looking to
the caregiver’s eyes while smiling, is not normative for infants experiencing
proximal caregiving. As a function of proximal caregiving, communication
between infant and mother may be based on touch, rather than visual ex-
changes. Infant attention occurs in non‐visual modalities and may be dis-
tributed across polyadic interactions (Rogoff et al., 1993). Dyadic attention is
not nurtured in proximal caregiving practices.

Early engagement experiences. In proximal care, mutual engagement is ma-
nifest in body contact. Early experiences that prioritize body contact en-
gender tactile attention, tactile communication, and thus, tactile mutual
engagements (e.g., Muir, 2002; Sorenson, 1979; Stack, 2001). When mutual
engagement already exists through body contact in proximal caregiving,
there is less need for mutual gaze as a signal of mutual engagement (Bard
et al., 2005; Keller, 2007). Early tactile engagements begin with caregivers.
Tactile engagements can function to stimulate infant, such as, with physical
body movements (Keller, 2007; Takada, 2020), or they can function to soothe
the infant, for example, with massage (Field et al., 2007), tight swaddling to
maintain low arousal states (Karasik et al., 2018), or physical movement to
encourage the infant to become calm (e.g., Keller, 2007; Takada, 2020).
Proximal caregiving is associated with more tactile than visual engagements.

Touch is a type of tactile engagement experience that can take many
forms with different functions. Infants can experience social affectionate
touches and caregiving touches (e.g., Jung & Fouts, 2011). Touch can func-
tion as communication, emotional arousal, and emotional regulation (e.g.,
Stack, 2001). For example, playful touches may increase infants’ positive
emotional experiences, whereas attention‐seeking touches may increase in-
fants’ irritableness or distress (e.g., Lowe et al., 2016). There may be cultural
differences in the ways mothers touch their young infants but also in ways
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that touch can influence infants’ engagement (Mercuri et al., 2019). Cultural
differences are found in the types of maternal touch of infants. For example,
Ecuadorian mothers engage in more nurturing touch and less attention‐
seeking touch than New Mexican mothers (Lowe et al., 2016). Similar tactile
behaviors may serve distinct functions in different cultural settings.

Early communicative engagements are often tactile (e.g., Gaskins, 2006;
Keller, 2007; Stack, 2010). When infants receive proximal care, touch may be
the primary modality of communication (e.g., Sorenson, 1979) or at least a
modality equal to other communicative modalities (e.g., Kärtner et al., 2008).
Experimental manipulations suggest a causal link. Proximal positioning in-
creased tactile communication from caregivers (e.g., even in western, middle‐
class mothers, see Little et al., 2019). Unfortunately, relatively little is known
about infants’ tactile communicative behaviors, an area that is understudied
compared to what is known about infant communicative abilities in
other modalities (Botero, 2016; Hertenstein, 2002). Proximal caregiving is
associated with early tactile engagements.

To summarize these two sections, young infants experiencing more
proximate caregiving have different developmental histories concerning at-
tention and engagement than young infants experiencing distal caregiving
practices. Cultural caregiving practices influence many aspects of how infants
attend and experience others’ attention, including (1) high levels of body
contact; (2) infrequent face‐to‐face interactions with no encouragement of
mutual gaze; (3) social attention is experienced as distributed, not exclusive;
and (4) the social group is the center of attention. Cultural caregiving
practices influence many aspects of engagement, including (1) a priority
given to body contact as mutual engagement and (2) expressions of mutual
engagement are more often tactile. We become aware of these cultural
differences in the manifestation of attention and early engagements when we
decolonize descriptions of JA.

Early experiences in shared activities. Infants can engage with others about ob-
jects, events, and activities. Objects are significantly less often the focus of int-
eractions for 3‐month‐old Nso infants (<1% of waking time) compared to
German infants (approximately 2.5%: Keller, 2007, p. 258). An experimental
study confirmed this association. Young (3‐ to 8‐month‐old) infants spent sig-
nificantly less time contacting objects when they experienced more time in body
contact with their mother (Little et al., 2019). At 9 months, Aka infants (with
proximal caregiving) engaged in social play with objects for 12% of the day,
significantly less than Ngandu infants (29%) engaged in social play with objects
(with distal caregiving, see B. S. Hewlett et al., 1998). Different early experience
in the amount or type of interaction with objects, can reduce social object play
(Bornstein et al., 2012), and can result in JA that is less often about an object as
the shared topic (Little et al., 2016, 2019). Proximal caregiving practices, co-
mpared to distal practices, gives infants relatively less interactional experience
with objects.
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Infants, across cultures, have early experiences with several types of
objects. In some rural subsistence cultures and in foraging communities,
infants handle objects that are ordinarily adult tools (such as machetes, axes,
see B. S. Hewlett & Roulette, 2016; Lancy, 2015; Sorenson, 1979). The goal
of handling real tools is that infants will learn through experience to use the
object appropriately. These objects and goals are quite different from the
elaboration of non‐functional toy play, typical of infants’ experiences in many
western middle‐class settings (Lancy, 2019).

In many cultures, integrating infants into the social world is a developmental
priority (e.g., Gaskins et al., 2017). The importance of the social world relative to
the physical world might also be reflected in first words received and produced
by infants, that is, the proportion of first words that are verbs (e.g., action signs)
compared to nouns (e.g., object signs). In a study of baby sign, U.S. middle‐class
parents used more object signs (44%) than action signs (16%) in the first 10
words they demonstrated to infants, which paralleled their infants’ first 10 signs
(52% were object signs vs. 14% action, see Wang & Vallotton, 2016). In Taiwan,
however, early experiences focus on how infants should be acting, especially in
the social world. Therefore, in Taiwan, action signs predominate both in those
modeled by parents (35% action signs vs. 14% object signs), and in baby
signs produced by Taiwanese infants (34% action vs. 10% object, see Wang &
Vallotton, 2016). In a different study, Ngas‐speaking infants were found to learn
more verbs than nouns (Childers et al., 2007). The authors attribute this finding
to the fact that Ngas‐speaking infants, while carried by a caregiver doing daily
activities, are exposed to language surrounding social activity but not to object
naming. Moreover, much of the speech actually directed to infants is com-
manding behavioral compliance (Childers et al., 2007). Therefore, infants’ early
experience may emphasize actions instead of objects, resulting in differences in
the topic of infants’ early communication.

Infants can engage jointly about a shared topic that is not an object (e.g.,
sounds as a shared topic, see Adamson et al., 2019a). In some rural small‐scale
socio‐ecologies, objects are given to infants for solitary play (e.g., Bakeman et al.,
1990). Social engagements with objects highlight the social aspects, for example,
during give and take exchanges (Bakeman et al., 1990), where the social activity
one conducts is important, rather than the object per se. In cases when an infant
offers an object to another or engages in a give and take exchange of an object, the
focus is more often on the social exchange, the social activity of offering, or
sharing with the social partners, with no focus the characteristics of the object. For
example, when a young Nso toddler mis‐interpreted their mirror image as a
social partner, they explored the social nature of the mirror image by picking up a
dried piece of corn cob and making an offer. When the offered object was not
taken, the offer was repeated with the polite command, “take it!” (Kärtner et al.,
2012). This observation illustrates cultural experiences in which the social ex-
change of an object is important, and the object is not. In many cultures, toddlers
are trained in social manners, an exemplar is to share is more important than to
have. An adult gives a prized item to an infant and immediately commands that it
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be given to another (Lancy, 2015, pp. 188–189, gives examples from 10 cultural
settings). The object (whether leaves or highly prized food) is unimportant in
these cultural settings; what is important is that the infant engages in the social
etiquette of offering. Infants experience cultural‐specific differences in both the
frequency of object exchange (Bakeman et al., 1990) and gestures about object
exchange (e.g., Blake et al., 2003).

There are cultural differences in the frequency with which young infants
engage in interaction with objects, and cultural differences in how often an
object is the focus of social attention. We consider a variety of non‐object
activities that can be shared with social partners in triadic connectedness
when we decolonize definitions of JA.

Early emotion experiences. Cultural caregiving practices influence young inf-
ants’ emotional experiences. There are cultural differences in infants’ and
caregivers’ expression of emotion (Keller, 2018, 2019a, 2019b; Röttger‐
Rössler et al., 2013), in caregiver’s responsivity to emotion (Keller, 2019a),
the culturally ideal affect (Tsai, 2007), and in the psychobiology of emotion
(reviewed in Michalska & Davis, 2019). With distal caregiving, caregivers tend to
nurture high arousal and positive emotions (e.g., smiling and laughter, see
Tronick et al., 1979). With proximal caregiving, caregivers may focus instead on
the elimination of negative emotions (e.g., crying, see Demuth et al.,
2012; Keller, 2018), on maintaining low arousal in infants (Dixon et al., 1981;
Karasik et al., 2018), or on nurturing relatively neutral expressiveness in infants
(Bader & Fouts, 2018; LeVine, 2007; Otto & Keller, 2015; Richman et al., 1992).

Early experiences of emotion can be illustrated with a study of face‐
to‐face interactions. During face‐to‐face interactions, western middle‐class
mothers smile, vocalize, and imitate and, in turn, their 3‐month‐olds infants,
gaze, smile, and vocalize significantly more than western working‐class
mothers and infants (Field & Pawlby, 1980). These social class differences
may be related to maternal education underpinning the shift from proximal to
more distal caregiving practices (Richman et al., 1992). In dyadic interactions,
Italian middle‐class mothers additionally use positive affection in their voice to
nurture infants’ attention to their face, and smile with mutual gaze (Lavelli et al.,
2019). In contrast, the dyadic interactions of rural Nso mothers with their
3‐month‐old infants occur while engaging in motor stimulation. Nso mothers
vocalize in synchronized rhythm with their infants, while encouraging their
infants’ visual attention to the external physical and social environment. In the
Nso, there is little face‐to‐face visual contact or smiling (Lavelli et al., 2019). In
the foraging San of southern Africa, infants begin to smile during experiences of
motor stimulation (e.g., gymnastics, see Takada, 2020). There are cultural dif-
ferences in caregiving practices that change the type and context of infants’
emotional expressions during social engagements.

There are cultural differences in the function served by different
emotions. Quinn (2005) suggested that emotional arousal can be used
as a strategy, for example, to embed relevant experiences in memory.
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Röttger‐Rössler et al. (2013) suggest that socializing emotion can serve the
function of internalizing social norms. For example, Minangkabau com-
munities, living in rural Indonesia, albeit with high levels of formal educa-
tion, reinforce infant emotional expressions of shame, such as gaze aversion.
These emotional expressions of reserved emotion and of submission are
nurtured as part of the socialization of respecting and honoring elders. Al-
though infants’ early tactile experiences predominate in proximal care, they
may be visually exposed to older children frequently being physically punished
(e.g., to inculcate the display of fear of elders within the family hierarchy).
Additionally, they will see and hear older children being encouraged to engage
in physical aggression (e.g., when interacting with outgroups, see Röttger‐
Rössler et al., 2013). These two examples illustrate that in some cultural set-
tings, infants may not directly experience negative, distressing emotions, but
none‐the‐less may be exposed to high levels of these negative emotions. These
cultural practices can be contrasted with those in which western middle‐class
parents try to instill pride in their children (Röttger‐Rössler et al., 2013).

There are cultural differences in the emotional reactions of infants. There
may be cultural differences in emotional reactions to the same events, in the
types of events that cause infant distress, and in how caregivers respond to
infant distress. Many western, middle‐class infants become upset in the still
face experiment, when the mother stops showing positive affect during face‐
to‐face engagement (Adamson & Frick, 2003; Mesman et al., 2009). Infants
who experience more proximal care would not frequently experience face‐to‐
face interaction filled with smiling, and so would not necessarily find the lack
of positive affect so distressful. For example, in the still face experiment,
Japanese middle‐class infants tend to be less distressed, more easily soothed,
and have lower levels of arousal (e.g., none cried, see Yato et al., 2008). Nso
3‐month‐olds infants are socialized not to express distress (e.g., Demuth
et al., 2012; Demuth, 2013). The emotionally ideal Nso infant, thus, is calm
and unexpressive, even when picked and held by strangers (where western,
middle‐class infants would show wariness, if not outright fear, see Otto
& Keller, 2015). Gusii mothers regularly act to reduce infant arousal, whether
that arousal is positive or negative (Richman et al., 1992). There are cultural
differences in infants’ early experiences of negative emotion and distress. It is
important to keep in mind those contexts in which infants’ emotional ex-
periences can be distressing and/or anxiety‐provoking as these reactions can
diminish displays of JA (Deák et al., 2001).

Emotional expressions are thought by some to indicate cognitive abilities
in early infancy. The timing of emotional and visual displays of engagement,
in typically developing infants, change from 8 to 10 months, in western
middle‐class samples. Eight‐month‐old infants smile after looking at the
social partner, but 10‐month‐old infants smile after looking at an object,
before looking at the social partner (i.e., anticipatory smiles, see Venezia
et al., 2004). Smiles coordinated with looks are thought by some to be an
important aspect of JA (i.e., reflecting infant motivation or intention to
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share attention in JA, see Carpenter & Call, 2013; Striano & Berlin, 2005;
Tomasello, 1995). Positive affect has been emphasized, in part, because
both positive affect and JA are significantly reduced in children with ASD
(e.g., Hobson & Hobson, 2011; Kasari et al., 1990). Without knowing more
about early emotional experiences and JA across a variety of cultures, it is
difficult to evaluate the relevance of emotional expressions within mutual
engagements and JA.

In summary, it is worthwhile to describe the emotional tone surround JA,
given that there are cultural differences in infants’ early experiences of
positive and negative emotions, and theoretically interesting differences in
emotional expressions across samples. We consider species differences in
early emotional experiences in Section II.V, and keep an open mind about
whether emotion paired with JA is uniquely human. “The accompaniment of
affect with the coordination of gaze, however, is only observed in humans”
(Striano & Berlin, 2005, p. 787). Some suggest that emotional engagement is
the core element in the jointness in JA (Carpenter & Call, 2013; Hobson,
2005; Hobson & Hobson, 2011; Tomasello, 2019). Cultural differences in
emotion arising from values relating to socialization goals or ethnotheories
are considered in a subsequent section (II.III.IV).

In the following section, we consider young infants’ early experiences
of their social worlds. In Section II.III.IV, we consider how infants early experi-
ences with culture‐specific parenting goals and ethnotheories might influence the
form or functions of attention, engagement, emotion, topic, and initiation in JA.

II.III.III. Cultural Differences in the Social Worlds of Infants

In this section, we present background on cultural differences in the social
world of young infants. Infants’ social world can be thought of as
the composition of the developmental niche (e.g., Bronfenbrenner, 1977), the
cultural learning environment (e.g., Weisner, 2015), or as different social worlds
of caregiving (e.g., cradles of care, see Chaudhary, 2013). We focus on cultural
differences in infants’ early experiences with different social partners (Tulviste
et al., 2019), and activities with partner who take different social roles.

There are cultural differences in the social partners who provide care
to young infants (Table 2). Cradles of care (Chaudhary, 2013; Keller &
Chaudhary, 2017) is a framework that identifies four possible patterns of
care, ranging from a single adult caring for a single infant (typical of distal
caregiving), to multiple infants with multiple adults (more typical of groups
practicing proximal caregiving). In a study of 44 families living in and
around Delhi, India (including rural and urban settings), most infants were
cared for in the context of multiple adults and multiple infants (45%), and
few infants were cared for in the one child‐one adult model (16%: Keller &
Chaudhary, 2017). The caregiving world in the subsistence communities of
the Nso and the Gujarati, is between 6 and 7 people (Keller, 2007).

Caregiving networks can be large in foraging communities, with up to
24 people caring for an infant in the Efe (Tronick et al., 1992), and between
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3 and 6 primary attachment figures for an Aka infant (Meehan & Hawks, 2013;
Meehan et al., 2016). Siblings are often the primary caregivers of infants and
toddlers in subsistence and small‐scale societies (Konner, 2016; Maynard,
2019; Scheidecker, 2020). Foraging Efe children (3–7 years of age) spend over
a third of their day caring for infants (Ivey Henry et al., 2005). In nine of the
hunter‐gatherer cultures studied to date, infants receive substantial non-
maternal care: “Exclusive maternal care is non‐existent” (Konner, 2016,
p. 149). In foraging communities, like the Hadza, infants interact with mothers,
fathers, siblings, grandmothers, and many others (29% of the time, including
other kin and non‐kin, see Marlowe, 2009). In contrast, family size in many
German and American middle‐class families is typically 3, with a single child
(Keller, 2007). Infants’ early experiences of care vary in terms of the number of
people who provide care and their characteristics (e.g., age, relatedness).

Infants experience diverse types of caregiving from different social
partners. Even within western settings, SES and ethnicity can influence in-
fants’ experiences of who gives what type of care (e.g., H. N. Fouts et al.,
2012). Infants in poor families, for example, may have more interactions with
extended kin than infants in middle‐class families, who spent relatively more
time interacting exclusively with the mother (H. N. Fouts et al., 2007). Thus,
American infants, even when living in the same city, may have different
caregiving experiences as a result of interacting with different types of social
partners (aunts, grandmothers, uncles, neighbors, siblings, etc.), who provide
different types of care. Another example is children from the Bofi foraging
community, who receive several types of touch experiences from different
social partners (Jung & Fouts, 2011). Juvenile relatives provided the highest
amount of active social‐affectionate touching, and toddlers (18‐ to 24‐month‐
olds) received the highest levels of these types of touches. Mothers provide
more touching, especially passive social‐affectionate touches and caregiving
touches, although all relatives also touch infants in all these diverse ways
(Jung & Fouts, 2011).

There are cultural differences in the regular presence of grandparents in
infants’ daily life (Hawkes et al., 1998), and in the roles they take. Among the
Hadza foragers, for example, about one‐third of the population of adult
women are post‐menopausal women, who actively participate in helping
mothers of young infants (Hawkes et al., 2017). Grandparents can play a role
in positively influencing infants’ developing social competencies (Shwalb
et al., 2019). Western middle‐class families may have grandparents who visit,
acting somewhat like playmates, whereas working‐class families may rely on
grandmothers for childcare while parents’ work. There are cultural
differences in infants’ experiences of caregiving from grandparents.

There are cultural differences in the social partner who adopts the role of
playmate (Table 2). In some cultures, it is considered inappropriate for
mothers to play with infants (e.g., Gaskins, 2006). Some cultures do not con-
sider play with infants important, and thus, young infants do not experience
very much social play (Gaskins, 2006). Infants experience social play with
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same‐aged peers and with older siblings in many cultural settings (Gaskins
et al., 2007; Lancy, 2012), and with fathers in some settings (e.g., Roopnarine
& Krishnakumar, 2006). It is atypical for the mother to be an infant’s play
partner in many cultural settings (Abels, 2020; Abels et al., 2005, 2017).

There are cultural differences in the social partner(s) who adopts the role
of teacher for infants (Table 2). Some societies believe that children learn best
on their own and discourage adult intervention in learning situations (Lancy,
2015). Children in foraging communities become part of multi‐age child
groups, most with assigned chores, and many learn to provision themselves
(Konner, 2016). Learning by doing is important in many cultures (e.g.,
Maynard, 2019). Infants are frequently supervised by older siblings, even as
young as 3 years of age, to performing simple tasks and by older children,
who structure and teach everyday chores (Lancy, 2012). Grandparents, as
part of extended families in India, may help educate young children in social
etiquette (Shwalb et al., 2019). Most cultures would reject the notion, sug-
gested by Lancy (2015) as the view of contemporary society, “Play is too
critical a learning medium to be left to children” (p. 214), as learning is often
related to work, and children are very often involved in teaching infants and
toddlers about work‐related activities.

There is variety in the composition and character of the social worlds of
infants. Thus, infants in many cultures experience interactions with a range
of social partners and with a range of different purposes. The case of western,
middle‐class infants, with one or the other parent performing the majority of
caregiving and the additional roles of playmate and educator, may be con-
sidered highly unusual in many cultural settings (e.g., Lancy, 2015). When we
consider decolonizing JA, therefore, we should consider a variety of potential
social partners.

II.III.IV. Cultural Differences in Goals and Ethnotheories of Parenting Young Infants
The previous section was focused on caregiving practices that are visible in

observed behavior. Here we consider socialization goals and parenting ethno-
theories (e.g., Keller et al., 2006). The concept of socialization goals is familiar
to most developmental researchers, but ethnotheories may be less familiar.
Ethnotheories are a type of belief system: “parental ethnotheories are often
implicit, taken‐for‐granted ideas about the “natural” or “right” way to think or
act” (Kazemeini & Pajoheshgar, 2013, p. 270). Keller et al. (2006) discuss two
types, Autonomous Parenting Ethnotheory and the Relational Parenting Eth-
notheory, and found links between cultural models (e.g., Independence and
Interdependence), socialization goals, and ethnotheories. In this section, we
present those parenting beliefs and goals that influence infants’ early experi-
ences in ways that may not be obvious when just observing behavior. We focus on
cultural belief systems that relate to infants’ experiences of turn‐taking, sig-
naling, engagement with objects, and self‐control, to highlight additional ways
to decolonize the form and/or function of JA.
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Taking the lead, turn‐taking, and co‐activity. Studies from the western, middle‐
class perspective emphasize the infant’s role in establishing triadic engage-
ments (between infant and mother about objects), in part, based on the
premise that infant initiations demonstrate the infant’s developing inde-
pendent agency (e.g., Gaskins, 2006; Keller et al., 2006). This emphasis is, in
part, based on an ethnotheory that infants should take the lead role in int-
eractions, and that the optimal parenting style is child‐centered (Gaskins,
2006, otherwise labeled neontocracy by Lancy, 2015). Infants from rural
farming communities (e.g., Cameroonian Nso, Indian Gujarati, see Keller
et al., 2009) are socialized to value social harmony and, in particular, to be
obedient and respectful of hierarchical relationships. Their ethnotheory is
that infants should follow the lead of caregiver, that the optimal parenting
style is adult‐centered (Gaskins, 2006; or labeled gerontocracy by Lancy,
2015). In the Nso community, for example, mothers are considered good
mothers if they control and direct their infant, encouraging the infant to fit in
with the activities of the adults (Yovsi et al., 2009). Children in many Asian,
Latino, and African cultures are taught listening skills, where silence, and not
verbal self‐expression, is highly valued (Tulviste, 2019). These ethnotheories
and socialization goals have two main effects on infants’ early experiences:
(1) adults lead interactions, and infants follow the adult lead; (2) adults
know best what infants need. These differences in expectations need to be
considered when decolonizing JA.

In child‐led ethnotheories, JA is thought to function to direct the adults’
attention (e.g., Tomasello, 2019). Infants point, for example, to tell the adult
what to look at (i.e., the target of JA). This ethnotheory fits with socialization
goals of developing independent agency. In contrast, in adult‐led ethnotheories
with socialization goals of interconnectedness, infants respect hierarchical rela-
tionships and infants comply with adult demands (not vice versa). In adult‐led
ethnotheories infants do not tell adults what to do (e.g., Gaskins, 2006; Lancy,
2012, 2015, 2019). In these cultures, JA would not function to direct adult
attention in JA (Keller et al., 2017). To decolonize JA, we need to include JA
functions that include interactions focused on infant obedience and compliance.

Ethnotheories reflect beliefs about who is expected to initiate and maintain
JA. For example, Mendive et al. (2016) studied low SES Chilean mothers and
their 9‐month‐old infants. These mothers expect to take the lead in directing
infant activity, and they use a more commanding style (i.e., different from the
more child‐led style typical of high SES mothers). Infants’ early experiences with
this maternal style was evident, as the maternal directive style was successful in
both initiating and maintaining infants’ visual engagement with a toy. The
authors conclude that there is a “positive role for a directive maternal style in
low‐SES circumstances” (Mendive et al., 2016, p. 121). Ethnotheories usefully
distinguish those cultures that hold adult‐led versus child‐led beliefs. Moreover,
ethnotheories may be useful in making predictions about the ways in which
infant expect engagements to begin, that is, by caregivers actively commanding
it or by caregivers scaffolding infants’ initiations.
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The belief that taking turns is an essential component of communication
is an adjunct to child‐led ethnotheories about signaling. In communities with
this ethnotheory, turn‐taking between caregivers and infants reflects a desire
for each to have quasi‐equal status within a conversation. With adult‐led
ethnotheories, however, children most often talk with other children (e.g.,
Lancy, 2015; Morelli et al., 2018). Ethnotheories give insight into diverse
cultural beliefs about infants’ role in conversations with adults, including:
(1) Infants have nothing (worthwhile) to say; (2) infants should listen and not
speak; or (3) adult conversations are for adults only (Lancy, 2015). In some
Indian communities with ethnotheories of fitting in, talking across others
may be a much more common experience than taking turns (i.e., no‐one
stands out if everyone is talking at the same time, see Keller et al., 2017).
Taking turns in adult‐infant proto‐conversations is not common and reflects
a variety of different ethnotheories about infant speaking, about infants’
status, and about the function of conversation.

Another alternative to turn‐taking is co‐activity. An ethnotheory of
harmony may reflect expectations of co‐action. For example, Nso caregivers
use vocalizations in their interactions with their young infants to encourage
synchronous vocal expressions, because they value harmoniously working
together in social activities (Lamm et al., 2015). These expectations of
co‐activity in infancy may have an influence on collaborative activities, for
example with 2‐year‐olds (Lancy, 2019). Cultural differences were noted in
maternal attitudes about collaboration in children. Peruvian mothers report
that it reflects character and community. Indian mothers report that it reflects
toddlers’ desire for social approval and sensitivity to others’ needs. Half of the
Canadian mothers did not know why toddlers collaborate, while the other half
thought it was about learning to do things (Callaghan et al., 2011). There are
cultural differences in expectations about activity together with others.

There are cultural differences in the status accorded to infants relative to
adults (and social partners of other age/sex classes). In communities that hold
a more interdependent model, children follow the lead of the adult because
children are of lower status. For example, in Mayan communities, infants are
not quasi‐equal communicative partners (Gaskins, 2006). Moreover, in many
rural subsistence communities, like the rural Nso, older individuals are more
expert and know more than infants, so it is the job of the older individuals to
direct infants, guiding them to act in ways that are socially appropriate
(Keller, 2007). In many hierarchically organized communities, infants are
accorded relatively low status (Lancy, 2015).

Alternatively, infants and toddlers may have a privileged position in the
community. American middle‐class mothers and Guatemalan Mayan mothers
give toddlers more privilege compared to older children (Mosier & Rogoff,
2003). When there is a dispute between toddlers and older children over access
to a toy, Mayan toddlers gain access in 87% instances, and U.S. toddlers gain
access in 60% of instances. This privileging of the young, however, is motivated
by different ethnotheories in these cultures. American middle‐class mothers
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advocate for quasi‐equality. The young one is at a disadvantage in a tug of war
over a toy, due to their smaller size. Therefore, U.S. mothers’ privilege
younger individuals in an attempt to equate their rights relative to older
children. In contrast, Mayan mothers hold an ethnotheory of sharing. In this
Mayan society, older siblings mirror their mothers’ sharing stance by sharing
in the same proportions as do mothers (Mosier & Rogoff, 2003). Ethnotheories
reveal the goals that motivate socialization practices.

The example of sharing and helping can reveal additional ethnotheories.
Sharing, and other helpful behavior by infants and toddlers, is overtly re-
warded in American middle‐class families (Dahl, 2015), whereas sharing and
helping (and doing chores) is socialized differently in other cultural settings.
For example, Lancy (2019) states that indigenous communities expect children
to volunteer to help, and “see no need to explicitly encourage, teach, reward,
praise or thank the child” (p. 10). In these cases, the strong cultural ethno-
theory of community motivates children’s behavior. Children are motivated to
make a contribution to the community, in part, to become included as a
productive member, like everyone else. The community may hold a belief that
young do not (yet) make sufficient contributions to be considered a productive
member, and so young strive to do their fair share of helping and sharing, to
increase their worth to the community (Lancy, 2015, 2019). Ethnotheories are
one way to learn about infants’ early experiences of societies expectations.

Signaling. Socialization goals and ethnotheories underpins cultural differences in
communicative signaling. In the ethnotheories of some cultures, caregivers anti-
cipate the needs of the infant (because adults know more than infants, see Keller,
2007) and fulfill infants’ needs before they signal. Socialization goals of calm and
unexpressive babies, for example, are partly responsible for the relative lack of
affective signals in Nso infants (e.g., Otto, 2014). Infant gaze may be less often
used, and be less useful as a signal of attention, as a result of socialization goals
and ethnotheories prioritizing engagement through body contact and non‐
exclusive attention (described in Section II.III.II). Consequently, in many cultural
contexts, infants do not signal (Bornstein et al., 2008).

Socialization goals also relate to cultural differences in infants’ early ex-
periences relating to production of communicative gestural signaling. If
ethnotheories do not grant infants the role of signaler, then infants will
less often produce communicative gestures (e.g., as observed by Salomo &
Liszkowski, 2013). Alternatively, ethnotheories that prioritize harmonious
social relations may highlight communicative messages about social activity
(e.g., first baby signs are verbs, see Wang & Vallotton, 2016) or creating
harmony (e.g., the quiet gesture, see Kwon et al., 2018). In contrast, ethno-
theories that prioritize individual agency may highlight communicative
gestures about individual desires (the reach gesture, see Kwon et al., 2018) or
knowledge (e.g., first baby signs are nouns, see Wang & Vallotton, 2016).

With adult‐led ethnotheories, expectations are that communication
travels from adults to infants. For example, Vogt et al. (2015) studied cultural
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differences in the communicative messages of speech directed to infants.
Following socialization goals of fostering psychological autonomy, Dutch pa-
rent’s speech to infants communicated cognitive stimulation and the transfer
of information. Following socialization goals of action autonomy, imperatives
messages were more often directed to infants living in a rural Mozambique
setting. An additional ethnotheory in western middle‐class communities re-
lates to parents playing an instrumental role in their children’s communicative
(i.e., language) development. It is note‐worthy that Dutch adults directed
speech to infants significantly more often than the caregivers from the rural
Mozambique setting (Vogt et al., 2015). Thus, cultural differences in ethno-
theories and socialization goals influence early experiences of communicative
signaling, in terms of expectations, motivations, and communicative messages.

Teaching and learning about objects. There are cultural differences in infants’
early experiences of teaching, especially with regard to learning about ob-
jects. Ethnotheories may distinguish approaches by anthropologists and psy-
chologists on the subject of learning and teaching. Anthropologists have
views about teaching that include infants’ ability to learn outside of formal
teaching contexts and they know that teaching and learning practices differ
across a wide range of socialization contexts (e.g., Lancy, 2016). Psychologists
tend to focus on the importance of intentional pedagogy (e.g., teaching
is what drives infant learning), and the multiple contexts that provide
opportunities for teaching (Csibra & Gergely, 2009).

There are a variety of ethnotheories that relate to teaching and learning
about objects. There are many communities that hold ethnotheories that
adults should not teach children. Lancy (2016, table 1) illustrates 13 different
community prohibitions against teaching, which range from adults should
not lower themselves to the level of the ignorant child, to ethnotheories
explaining that children want to learn (implicitly, on their own and implicitly,
they will learn what is important for their future). Some egalitarian ethno-
theories disavow teaching because of a belief that no‐one should coerce or
control another, for example, ethnotheories held by Navaho (First Nation in
North America) and Yequana (foraging communities in South America, see
Lancy, 2015). Holding a fiercely egalitarian ethnotheory, leads not only to little
explicit teaching about objects (e.g., without verbal instruction or demon-
strations as experienced by Aka infants, see B. S. Hewlett & Roulette 2016;
Lancy, 2012), but also, to infants exploring any and all objects that interest
them. Individuals, even infants, are presumed to know what they are doing
(paraphrase of Guemple, 1988, cited in Gray, 2011, p. 30).

A second type of learning and teaching ethnotheory focuses on partic-
ipatory or apprenticeship learning (e.g., Rogoff et al., 1993). This ethno-
theory focus on interdependent processes, combining individual and social
processes of learning and teaching in a Vygotskian view. This perspective,
therefore, can be conceived as combining an infant‐based motivation to
learn (reminiscent of more egalitarian ethnotheories) with an expert‐based
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provision of guidance (an aspect of more hierarchical ethnotheories). For
example, in Mayan apprenticeships, experts do not explicitly teach, nor do
they expect children to learn entirely on their own. Rather they allow some
level of participation by infants and children while monitoring their progress
in learning, and gradually allow greater levels of participation as children
become more proficient at each level in their participation (Rogoff et al.,
1993). This ethnotheory provokes us to consider subtle methods that adults
may use to teach infants about objects.

A third ethnotheory, which is typical of western, middle‐class commun-
ities, is explicit teaching through demonstrations. This ethnotheory results in
an expectation of action. For example, Little et al. (2016) gave demon-
strations of actions before giving a novel object to mothers. There were no
explicit instructions to follow the demonstration when mothers engaged
in object play with their infants. None‐the‐less, most western, middle‐class
caregivers copied the demonstrated action, whereas most Vanuatu caregivers,
who do not share this ethnotheory, did not copy the demonstrated action
when interacting with their infants and the novel toy (Little et al., 2016).
Ethnotheories contribute to parental expectations and beliefs concerning the
function of interactions with their infants and toys.

Infants’ experiences of parenting ethnotheories may have consequences
for later outcomes of social cognition. Some ethnotheories suggest that
there is an expectation of co‐activity (i.e., rather than turn‐taking activity).
Expectations of co‐activity in infancy might impact collaborative activity of
2‐year‐olds (Lancy, 2019). Co‐participation in a game, for example, was more
often expected in subsistence farming villages of India and in small towns of
Peru than in a middle‐class University town in Canada, although this cultural
expectation did not significantly impact the number of toddlers who directly
attempted to re‐engage recalcitrant collaboration partners (Callaghan et al.,
2011). Ethnotheories that adults should take the lead, for example, might
impact how infants learn. For example, Mexican American toddlers, recipi-
ents of adult‐led ethnotheories from infancy, were more successful in learning
novel words when they were taught in an attention‐directing strategy rather
than an attention‐following strategy (Vigil et al., 2006). This finding might
seem counter‐intuitive as an adult‐led perspective means that infants learn
how to follow. But a continuously important aspect of adult‐led ethnotheories
is that adults must direct infants and through this direction, actively train
them to engage in appropriate behavior (e.g., Otto & Keller, 2015; Vigil &
Hwa‐Froelich, 2004).

Human infants from different eco‐cultural settings have different so-
cialization experiences surrounding objects (Bakeman et al., 1990; Keller,
2007). Different values of objects can be conveyed by different ethnotheories,
for example, about their value for social exchange, for adult work, or for play
(Lancy, 2015;). Ethnotheories can privilege separate roles played by adults in
infants’ learning about objects (e.g., adults as scaffolding partners, adults as
experts to be observed, see Lancy, 2015; Little et al., 2016).
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Self‐concept, self‐control, and self‐management. Recent research has suggested
links between early experiences of proximal and distal caregiving (and ass-
ociated parenting belief systems) and later appearing outcomes related to the
self, specifically self‐concept (e.g., self‐awareness), self‐control (e.g., delay of
gratification), and self‐management (e.g., performing chores). For example,
cross‐cultural data can support two views about the origins of prosocial be-
havior. One view is that prosociality resides in adherence to the socialization
goals surrounding obedience (as is found in hierarchical relational ethno-
theories). A second view is that prosociality emerges from the self‐other
differentiation accompanying empathetic motivation (as is found in auton-
omous ethnotheories, see J. Ross et al., 2017). Alternatively, there may be
culture‐specific pathways to the attainment of similar levels of prosocial be-
havior (e.g., Kärtner et al., 2010; Taumoepeau, 2019). Ethnotheories may
designate several types of behaviors as prosocial, for example, instrumental
helping in some more independent‐minded cultures or sharing in other
more relational cultures (Poelker & Gibbons, 2019).

As infants become toddlers, proximal and distal strategies continue to
value high and low body contact, respectively (J. Ross et al., 2017). Toddlers
in cultures with proximal strategies experience high levels of directive action,
whereas toddlers in cultures employing distal strategies experience low levels
of verbal direction (but high levels of verbal contact). These strategies, and
the ethnotheories that accompany them, relate strongly to different psy-
chological conceptions about the self, measured at 15–18 months (J. Ross
et al., 2017). Verbal contact was positively correlated with passing a test of the
independent self (i.e., the self‐other differentiation measured in the mark &
mirror test) but was negatively correlated with passing a test of the heter-
onomous self (body‐as‐obstacle task, see J. Ross et al., 2017). This study
supports the idea that autonomous ethnotheories are associated with tod-
dlers’ experiences of verbal engagement and with the formation of the self as
an independent entity. Relational ethnotheories are associated with more
directive action and speech, and a concept of the self that relates more to the
environmental embeddedness of the self (J. Ross et al., 2017).

Children at 4 years of age from two cultures differ in performance of a
test of self‐control, specifically the delayed gratification, or marshmallow test
(Lamm et al., 2018). The Nso children were significantly better than German
children at waiting the full time until the return of the experimenter, earning
them both marshmallows. Additionally, self‐control significantly relates to the
strength of maternal hierarchical relational socialization goals (typical
of the Nso) rather than psychological autonomous socialization goals (typical
of Germans). That the Nso children had developed a better ability to self‐
regulate (and/or to follow direction), is suggested by their lack of negative
emotional displays while waiting. The absence of negative emotion suggests
that the Nso children did not need distracting strategies because they did not
find waiting to be distressful or difficult (Lamm et al., 2018). Moreover,
socialization goals related to hierarchical relations (especially maternal
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structuring and managing of the young infant’s activity) significantly pre-
dicted children’s delay behavior at 4 years (Lamm et al., 2018). The focus on
expressing ones’ individual preferences and personal interests, typical of
autonomous socialization goals, appears to work against the self‐regulation
required to delay gratification given a very desirable goal. Ethnotheories
evident in the first year of life continue to have a strong influence on
childhood outcomes in social, emotional, and cognitive behaviors throughout
childhood.

It is noteworthy that young children who live in farming, foraging and
other small‐scale communities often have regular work and chores that make a
real‐world contribution to the functioning of the family (Lancy, 2012; Mosier &
Rogoff, 2003). There is a greater emphasis on egalitarian principles in some
foraging cultures compared to the emphasis on hierarchy that exists in some
subsistence farming cultures (B. S. Hewlett, 1992; Keller, 2003, 2007; Lancy,
2016). An indigenous African view is that child development consists of a
progression of assigned roles that increasingly promote social integration and
responsible contributions to cultural and economic activities (Nsamenang,
2006). This view is quite different from a WEIRD view of development (as
described in most child development textbooks) as an increasing ability of
individuals to achieve major cognitive (emotional and social) milestones.

It is noteworthy that children can learn that there are situations in
which they must control their emotions and situations in which they can
freely express their emotions (e.g., children living in some agropastoral
communities in Madagascar, see Scheidecker, 2020). For example, these
children experience strict hierarchically structured interactions when they
interact within the family lineage. Family members may be extremely strict in
enforcing acceptable behavior, including the use of physical punishment
for infringements. These children also experience easy‐going egalitarian
interactions when they interact outside the family lineage, especially with
unrelated peers. Thus, these children learn to maintain emotional control
when interacting within the family hierarchy, but freely express their
emotions when interacting with peers (Scheidecker, 2020).

Ethnotheories can reveal the function of caregiver‐infant interactions
across cultures. For example, the function of Kaluli mothers speaking for
their young infants is to ensure that their speech reflects proper respect for
the social standing of the recipient (Schieffelin & Ochs, 1998). Social part-
ners direct the activities of Nso infants to guide and train them to act ap-
propriately within the social hierarchy, respecting elders and responding to
their directives (Yovsi et al., 2009). Calmness may be valued in infants, with a
focus on suppressing negative emotional expressions rather than encourag-
ing positive ones (e.g., Otto, 2014). Interactions with objects may focus on
their utility, for example, as a tool, rather than as a target for mutual en-
gagement. Fitting in with the social interactions of others may be encour-
aged, rather than standing out as a unique individual. Infants may be
expected to be quiet bystanders, rather than leading interactants.
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In summary, we explore in this section how infant caregiving practices are
guided by the socialization goals and ethnotheories of caregivers. Social cog-
nition develops while infants interact within their everyday social, ecological,
and emotional contexts (Dahl, 2017; Lancy, 2015; Rogoff et al., 2018; Vigil &
Hwa‐Froelich, 2004), and part of the context consists of caregiver ethno-
theories. Ethnotheories, implicit beliefs about what is right and wrong, impact
the experiences of infants in turn‐taking (or co‐activity), taking the lead (or
following others), and their social experiences with objects. Ethnotheories
influence outcomes in young children, in many areas, such as self‐concept, self‐
regulation, self‐control, theory of mind, and prosocial behaviors (Kärtner et al.,
2012; Lamm et al., 2018; Lillard, 1998; Ross et al., 2017). Developmental
psychologists can become more knowledgeable about culturally‐specific de-
velopmental outcomes, in which the outcomes in western, middle‐class, urban‐
dwelling infants (and children) differ from those living in non‐western settings
(e.g., Keller et al., 2004; Weisner, 2015), those living in working‐class settings
(e.g., Richman et al., 1992), those living in rural settings (e.g., Gaskins, 2006;
Rogoff et al., 1993), and those living in small‐scale foraging societies (e.g.,
Lancy, 2015). Greenfield et al. (2003) suggests it is important to blend those
approaches that focus on cultural values with those approaches that focus more
on ecological factors. Here we acknowledge that there are many different
ethnotheories about caregiving that likely impact interpretations of the func-
tion of joint attention. Consideration of cultural differences in socialization
goals and ethnotheories contribute to decolonizing JA (Table 2).

In summary, in these four sections (II.III.I through II.III.IV) we have
considered cultural differences in infants’ experiences associated with joint
attention (its development, its manifestation, and its function). As illustrated in
Table 2, these differences include infants’ direct experiences of (1) preferred
modalities of engagement and attention; (2) varieties of social partners playing
different roles; (3) how attention is structured; and (4) how (and with what
stimuli) infants are encouraged to engage with others. A variety of socialization
goals and ethnotheories contribute to the manner in which social partners
influence infants’ focus of attention, infants’ emotion and expressiveness, and
infants’ expected role in social engagements. In the next section, we integrate
these findings in describing our decolonized view of joint attention.

II.IV. Decolonizing Joint Attention

In this section, we re‐conceptualize joint attention by integrating our top‐
down view (conceptualizing joint attention as triadic connectedness; II.IV.I),
with our bottom‐up view (embracing cultural diversity in infants’ early ex-
periences related to joint attention; II.IV.II). We arrive at operational defi-
nitions (Section II.IV.III) that are inclusive in the range of early experiences
that contribute to triadic connectedness, the core of joint attention. We
specify how the bottom‐up approach contributes to decolonizing each com-
ponent of joint attention.
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II.IV.I. Top‐Down View
Over 90% of developmental research has been conducted with WEIRD

samples (Nielson et al., 2017). WEIRD samples may not be good repre-
sentatives of the human species (Kline et al., 2018; Miller et al., 2018). We
know that WEIRD samples are outliers in terms of many general psycho-
logical principles (e.g., Henrich et al., 2010). Developmental outcomes based
on WEIRD samples, therefore, may not be representative of common human
development (Nielson et al., 2017): WEIRD outcomes are not necessarily
universal. Moreover, WEIRD outcomes need not be considered the best of all
possible outcomes (i.e., may not be the gold standard), and outcomes that
differ across cultures need not be considered deficits (Kline et al., 2018;
Miller et al., 2018; Morelli et al., 2018).

The theoretical framework for the development of social cognition
is currently based on samples of primarily western, middle‐class infants
(Nielson et al., 2017), who have experienced primarily western, middle‐class
caregiving practices (see Section II.III.II), while living in western, middle‐
class social worlds (see Section II.III.III), with caregivers who hold primarily
western, middle‐class ethnotheories (see Section II.III.IV). We, and others,
surmise that any such theory, therefore, could apply only to the social cog-
nition of western, middle‐class infants (Kline et al., 2018; Rad et al., 2018).
In principle, a theory based on one type of sample may lack generalizability
to other samples (e.g., Simons et al., 2017).

For example, the Shared Intentionality theory proposes that the function of
JA is to share the psychological states of attention and intention with others (e.g.,
Tomasello, 2019; Tomasello et al., 2005), but this theory is based on WEIRD
samples. When infants develop within cultural settings with different ethno-
theories about psychological states, about the status of infants relative to adults,
or about the importance of sharing psychological states, then it is likely that joint
attention will assume divergent functions. We cannot know whether this theo-
retical conception of joint attention is universal, or whether the forms and
functions of joint attention are uniform without adding considerably more di-
versity to developmental samples. Universality should not be assumed, but rather
should be supported by incontrovertible data (e.g., Kline et al., 2018). Psycho-
logical theories about social cognition need to embrace diversity and acknowl-
edge the constraints on generalizability when they are based on limited samples
(Kline et al., 2018; Nielson et al., 2017; Rad et al., 2018; Simons et al., 2017).

Developmental studies of social cognition might benefit from recent re‐
conceptualizations of attachment theory, becoming more inclusive of cultural
contexts (e.g., Keller, 2019b; Keller & Bard, 2017; Vicedo, 2013). Classic
attachment theory states that the attachment figure acts as a secure base,
regulating infants’ independent explorations of the physical world with
physical and emotional safety. From Bronfenbrenner’s perspective this
approach to the study of attachment was “the science of the strange
behavior of children in strange situations with strange adults for the briefest
possible period of time” (1979, p. 19). A contextualized attachment theory

49

Process of Decolonizing Joint Attention



(considering attachment in cross‐cultural and cross‐species perspectives) expands
the secure base concept to include variety in the ways that attachment figures
support infants’ psychobiological regulation (e.g., swaddling or cradling, see
Karasik et al., 2018), and postulates that attachment figures can also function in a
more exclusively social manner, “providing a privileged entry point for social
learning” (Gaskins et al., 2017, p. 198). Thus, the core principles of attachment
theory can become decolonized (see also, Keller et al., 2017).

Our goal to decolonize joint attention is partly motivated by this type of
top‐down view, acknowledging that current views and theories might be too
narrowly focused on explaining WEIRD social cognition, that is, without a
foundation that includes cultural diversity. Efforts to broaden the database
are important so that theories can be evaluated for their generality and
applicability to cultures holding a variety of different views about develop-
ment and social cognition (e.g., see Keller & Bard, 2017, for similar types of
arguments applied to Attachment Theory).

II.IV.II. Bottom‐Up View

Our major motivation for decolonizing joint attention was the bottom‐up
consideration of cultural variation in those experiences that developmentally
precede, co‐occur, or follow joint attention (Section II.III). Current descrip-
tions of joint attention and views about its function are based primarily on
samples of western, middle‐class infants. To be more culturally inclusive, we
should consider joint attention skills in infants that have different early ex-
periences and are exposed to different socialization goals and developmental
ethnotheories. For example, joint attention is especially likely to be different
from that observed in western middle‐class settings when infants (1) are
expected to follow the lead of adults (subsistence and hierarchical societies or
groups with strict dominance structures, see Gaskins, 2006; Morelli et al.,
2017); (2) are raised in cultures where pointing is impolite (many Asian
cultures); (3) typically engage jointly with multiple, non‐maternal, or juvenile
partners (Ivey Henry et al., 2005; Konner, 2005; Meehan & Hawks, 2013;
Mooya, 2016; Rogoff et al., 1993); and (4) typically engage about social
activities (when object play is not a social activity, see Bakeman et al., 1990).
A major change is required, therefore, in how we think about and describe
joint attention, which we present in the next section.

II.IV.III. Operational Definitions Decolonized: The Rationale for Our Coding Scheme
In this section, we describe our coding scheme, focusing on how and why

it is inclusive. We begin by describing the core construct of joint attention,
triadic connectedness, and then specify how cultural inclusivity changes the
way that we define each component of triadic connectedness.

Our process was guided by three principles. The first principle was to
retain the core concept of triadic connectedness, an infant engaging with social
partner(s) about a shared topic. While we explore ways to become culturally
inclusive, we wish to retain the ability to compare our results with those of
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other researchers, who may hold different points of view. The second prin-
ciple was to be inclusive of cross‐cultural differences in the forms that triadic
connectedness might take. We follow the recommendation by Gaskins et al.
(2019) to view a phenomenon broadly to allow for it to be applicable in more
than one cultural setting. Third, we do not make any a priori assumptions
about the functions of joint engagements. In fact, we chose to use operational
definitions that maximize description and minimize reliance on theoretical
constructs (as advocated by Dahl, 2017; Gaskins et al., 2019; Rogoff &
Morelli, 1989), and, thus, avoid confounds between form and function (e.g.,
as advocated by Racine & Carpendale, 2007; Tasker & Schmidt, 2008). We
use the term, triadic Joint Engagement (JE), to be inclusive of different forms
of triadic connectedness.

In Section II.III, we highlighted important cultural differences in infants’
early caregiving experiences and cultural differences in socialization practi-
ces and ethnotheories. These cultural differences are the basis for our more
inclusive operational definitions, presented here. The sub‐sections that
follow are organized by the components of joint attention that we identify
as requiring decolonizing: (1) how attention and engagement are manifest;
(2) how mutual engagements are identified; (3) who engages with infants and
their respective roles in JE; (4) the topics about which infants and partners
engage together; and (5) emotions surrounding JE that can act to encourage
or discourage it.

Decolonizing attention and engagement. We plan to observe on‐going behavior
and document when joint engagement occurs, which we defined as when the
infant is engaged with a social partner about some topic. We know that
infants are engaged with someone when they are interacting socially in any
modality. It is evident when infants are engaged with an event or an object.
But joint attention is about two individuals interacting together about some
topic. Therefore, we define joint engagement with observable markers indi-
cating that infants are engaged both with a partner and with an event or
object. In the following sub‐section, we discuss how to be inclusive in the
behavioral markers of the integration of the two types of engagement.

Decolonizing behavioral markers of jointness. As we have reviewed (Section II.
III.II), attention and engagement can occur in the modality of touch, as well
as vision. Here, we discuss the additional requirement, in our definition of
joint engagement, of a behavioral marker that joins the two engagement
streams. Our more culturally inclusive definitions focus on the modality of
the coordination marker and on who must acknowledge the coordination of
the two engagement streams.

Although gaze alternation is often used to document that the infant is
coordinating attention between the social partner and the object of shared
attention, coordination in engagement can be obtained through other mo-
dalities. To be culturally sensitive, we listened to Akhtar and Gernsbacher’s
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(2008) warning not to privilege vision. The behavioral means of coordination
may be visual (common in infants who experience a more distal type of
caregiving) or coordination may rely on touch (common for infants experi-
encing proximal caregiving, Botero, 2016; Jung & Fouts, 2011; Sorenson,
1979; Stack, 2001). Our definition allows for but does not require visual
attention to mark the jointness of engagement.

Behavioral evidence of jointness in the engagements was required, but we
did not require that these come from the infant, or that they take a particular
form. This choice embedded a more inclusive view of signaling. As we re-
viewed (in Section II.III.II), a culturally inclusive view is one that does require
the infant to display either overt communicative signals or overt attempts to
direct the partner’s attention. This is because infant signaling may not be a
part of the early experiences of infant raised with ethnotheories of hier-
archical relatedness (e.g., Keller, 2007). JE, our inclusive definition, requires
there be an explicit marker of engagement together. This marker could come
from either partner or be embedded in activity (e.g., closely imitating the
partner’s behavior can indicate triadic connectedness, see below and
Section II.IV.II for more explanation).

Here are three examples of increased inclusivity in JE, in which
the components of attention, engagement, and coordination are explicit.
The first example is JE about an object. An infant could show an object to the
mother (tactile engagement with object, visual engagement with the mother),
who looks at it (visual engagement with the object from the mother). The
acknowledgment of jointness (i.e., about the object as a shared topic) occurs
when the mother looks back to the infant. A second example is JE about
locomotion. An infant pulls themselves to standing while holding onto their
mother’s leg (infant engages in the activity of standing). The mother adjusts
the tension in her leg as the infant pulls to a stand (tactile engagement). The
infant may adjust their hold on the mother’s leg, while she moves her leg,
and both may make further adjustments for the infant to maintain balance
and the mother to provide support (mutual tactile engagement, see Mantis &
Stack, 2018). For this event to be counted as JE, however, there needs to be an
explicit acknowledgment of the jointness. This could be the infant patting
the mother’s leg or the mother placing her hand on the infant’s back that
acknowledges they are both engaged in the activity of infant standing
(a locomotion topic). A third example of JE involves imitation. An infant
looking around, sees an older juvenile, who dances with specific hip move-
ments while looking pointedly at the infant. After looking away, the infant
copies the dance movements. Here although there is an initial visual en-
gagement by the partner, it is not sustained or repeated, or returned by the
infant. Dancing is the shared activity. The highly similar movements ex-
hibited by the infant is the behavioral marker of jointness, that is, the infant
shows with this imitation, that they were engaged both with the social partner
and with their activity. That this is a joint event, is additionally supported,
with a bystander clapping to provide the dancing rhythm.
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In summary, we chose inclusive definitions that allowed for cultural var-
iation in terms of attention, engagement, and coordination. We required an
acknowledgment of triadic connection, but did not require it to be visual
gaze, or from the infant. We note that this term embraces a middle ground in
the literature on joint attention, between passive/supported JE (in which the
infant and partner act together on the same object but the infant does not
acknowledge explicitly the social engagement, see Bottema‐Beutel et al.,
2014), and coordinated JE (which typically requires prolonged, repeated, or
several types of acknowledgment, and for these to be performed by the
infant, see Bakeman & Adamson, 1984; Bottema‐Beutel et al., 2014). We use
the term JE allowing for variation in modalities and forms of attention,
engagement, and coordination (which also distinguishes it from some of the
other terms found in Table 1).

Decolonizing partners (and their role as initiator). Including a range of social
partners for JA that mirrors the range of partners that characteristically
interact with infants is not usually a goal in studies of joint attention, in
part due to the nature of sampling from western middle‐class settings. In
a decolonized definition, we do not want to assume that there is only one
partner because multiple points of attentional focus may be encouraged
or expected in some cultures (e.g., Mayan, see Rogoff et al., 1993). We do
not assume that joint attention is limited to a single partner (infant‐social
partner dyad), or to a particular partner (the mother), because multi-
plicities of social partners are possible and present in other cultures
(Keller & Chaudhary, 2017). In our decolonized definition of JE, we code
all possible social partners, including adult females, adult males, child-
ren, infants, and include the potential for more than one social partner.

We also consider the respective roles of infant and partner during JE. We
do not restrict any partner’s role while engaging triadically, either through
instructions or by definitions (e.g., JA only if infant‐initiated). Partners are
not limited (or distinguished) by the role they may take in the development
of JA, that is, as the persons who scaffolds infant behavior or the person who
is more (or less) competent in JA compared to the infant (although these are
questions that might be worth pursing in future research). We note which
partner initiates any JA episode, but do not prioritize infant‐initiations
over partner‐initiations while using our more inclusive definition of joint
attention.

Decolonizing the topics that can be shared. A major change from previous def-
initions of joint attention revolves around the type of activity that could be desi-
gnated as the joint point of reference during JE. Infants in some cultures engage
socially with objects much less often than they engage socially about other types
of activities (reviewed in Sections II.III.II and II.III.III, and see Bakeman et al.,
1990; Gaskins, 2006; Lancy, 2015; Mastin & Vogt, 2016; Wang & Vallotton,
2016). Therefore, to decolonize joint attention, it was important to select a range
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of events that could be shared topics. We include eight different activities in
which infants and social partners can mutually engage. With the addition of
an acknowledgment of jointness (see previous sub‐section), these can become
shared topics in JE. We expand below on the eight shared topics we think can
become shared topics in a culturally inclusive view of JE.

Two topics involved objects, one was toys (or other inedible objects) and
the other was food (edible objects), including the activities of eating and
drinking (e.g., nursing). Although nursing was obviously an activity that was
engaged in mutually, it could also be a JE activity when there is an additional
acknowledgment of togetherness in the activity, for example, with mutual
gaze, or patting the others’ skin.

We include some of the gaze‐related behaviors mentioned in Table 1 as
potential JE topics. The infant could simply follow the eye gaze of the social
partner to a target location. We also include social referencing as a shared JE
topic (e.g., C. L. Russell et al., 1997), in part because it is clearly a form of
triadic connectedness. Social referencing captures those activities in which
the exchange of emotion or information about an object or event is the point
of mutual engagement. For instance, an infant might walk too close to an
open fire, so that the mother moves the infant quickly away, while indicating
the dangers of fire. The infant might look to the caregiver in advance of an
activity to check that it is permitted. It may be that the distinction between
what is labeled as joint attention and other types of triadic connectedness
reflects a western middle‐class belief system privileging functional ex-
planations (e.g., joint attention is for the purpose of sharing attention about
objects, whereas social referencing is about gaining emotional information
about objects or events. See Section II.II). In our view, these gaze‐related
behaviors establish triadic connectedness among infant, partner, and event/
object.

We include locomotory activities as a JE topic, to capture shared activity
either about traveling together or maintaining locomotor integrity. For ex-
ample, the partner may support the infant walking by holding hands or help
to maintain the infant’s body in space (i.e., for standing or sitting together).
It may be common, across cultures that value development of motor skills,
that social partners engage with infants in ways that scaffold their developing
locomotory skills. We do not include instances in which the infant is passively
moved (picked up and carried) or passively supported (merely leaning
against each other), because there must be a marker of coordination between
the social partners and the locomotor activity for this type of activity to be
considered a shared JE topic.

We include a few social activities as shared JE topics, including give and
take, social play, and other social activities. The social activity of giving and
taking is a JE shared topic that includes offers, sharing, and receiving of
items, when there is mutual engagement. This topic allows for an object to be
used for exclusively social purposes. The infant gives and/or receives an item
from a social partner, where the focus is on exchange, which is of mutual
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interest. To be inclusive of communities in which play is a major social activity
for infants, we include the JE topic of social play. There is mutual engage-
ment in social play, but with the addition of an acknowledgment of jointness,
social play can become a JE topic. The acknowledgment could be a look, a
gesture, or a smile directed to the play partner. All social activities other than
play, gaze following, social referencing, or give and take, are included in the
category of social other (so that our coding of JE topics is mutually exclusive
and exhaustive, see e.g., Bakeman & Gottman, 1986). One example of social
other JE topic is dressing, when partner and infant are mutually engaged in
putting on or taking off clothes, with an additional acknowledgment that
they are doing it together, such as pat on the leg to indicate the infant should
raise it, so that the pants can be put on. Other examples can be grooming or
dancing.

To study triadic connectedness with culturally inclusiveness, it is im-
portant to consider a variety of topics that infants can share with social
partners, in addition to sharing attention about objects. We expand our
definition beyond the more‐or‐less exclusive focus on objects because in some
cultures, objects are not often part of social engagements, but activities more
often are a part of social engagements. The range of cultural variation in the
topics of shared reference is reviewed in Section II.III.

Decolonizing emotion in JE. In decolonizing our definitions, we document the
emotion surrounding episodes of joint attention, without presupposing
that positive emotion is necessary or desirable for JE. In this initial study,
we choose to document the emotional atmosphere surrounding bouts,
rather than focus on the infant’s expressed emotion. Our focus is to see if
JE is accompanied by praise or positive affect from others and thus, could
be thought of as encouraging or reinforcing JE. Alternatively, JE accom-
panied by a discouraging or punishing atmosphere might reflect certain
types of JE that may be prohibited by social partners. We do not focus on
infant emotion, in part, because there are culturally different practices and
socialization goals related to emotional expressivity (see Sections II.II.III
and II.III), and the same infant expression might be interpreted differ-
ently across cultures. For instance, an infant smile during JA is desirable in
some communities but may not be appropriate in others, and thus, con-
clusions that infants smile during JE can be misrepresenting cultural val-
ues about JE. Assessing the emotional atmosphere gives us more direct
access to how community beliefs and value can influence infants’ triadic
engagements.

A positive emotional atmosphere includes encouragement, entertain-
ment, and positive affective expressions (i.e., facial, vocal, and bodily displays but
excluding verbalizations). The atmosphere could be displayed by the social
partner and/or by the members of the social community who are onlooking,
not necessarily direct participants in the JE. An encouraging atmosphere
is created, for example, when the social partner supports, with positive
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behaviors, the infant to maintain, or to adopt a particular focus of attention,
a particular topic of engagement, or a particular course of action. Another
way that a positive atmosphere can be created is when individuals act to
entertain, behaving to attain the infant’s attention with an intention to please
the infant, or promote positive engagement in the infant. For example,
dancing, clapping, or singing can create an emotionally positive atmosphere
of entertainment.

There are also indices of an emotionally negative atmosphere, in-
cluding prohibiting, discouraging, punishing, and displays of negative affect
(e.g., anger, disgust, unhappiness). Prohibiting/Discouraging present emo-
tional tone conveying that the social partners reject the infant’s behavior,
by actively interrupting, redirected, or preventing the infant from follow-
ing their otherwise preferred course of action. It was also possible that the
social partner might punish, an action to immediately stop the infant’s
activity with strongly negative vocalization or behaviors, such as hitting or
spanking.

The category of other emotion is used when the social partner definitely
displays some emotion, but the emotion is not one specified in any of the
above codes. In other words, the emotion is not one we thought would
particularly support (or not) joint attention (e.g., soothing, comfort, pride,
teasing).

The category of unclear is used for two situations: First, when the social
partner appeared to be indicating some kind of emotion, but the nature or
type of display was unknown; and second, if the emotional tone of the
partner was not strongly present or not fully clear.

The category of no emotion is used when the partner(s) did not express,
exchange, or display any obvious emotional information. In other words, this
category is used when they maintained emotional neutrality in face, body,
voice, and action.

Summary of operational definitions of joint engagement. In summary, in this
section (II.IV), we have provided operational definitions for an inclusive view
of joint attention, that we label joint engagement (JE). We accomplish this by
allowing behavioral indices of engagement, attention, and jointness to be
expressed in non‐visual as well as visual modalities. Our definitions allow for
markers of the triadic coordination to be expressed by infants or their JE
partner, because some infants are socialized not to initiate communicative
signals. We are more inclusive of cultural variety by including many non‐
object topics of mutual engagement for JE. Finally, we include a range of
emotional tones surrounding JE, to be more inclusive of communities that
value calmness and low arousal in infants.

In the sections that follow, we review the existing evidence for (and
against) the existence of joint attention in chimpanzees (II.V) and consider
several methodological issues in past comparative studies (II.VI).
These sections provide the foundation for our investigation, combining

56



comparative with developmental studies of JE, to explore species‐uniqueness
(in Section II.VIII). In the last section of this chapter, we specify the rationale,
design, and goals of our empirical studies of JE.

II.V. Joint Attention in Chimpanzees?

Many researchers have raised questions about whether chimpanzees have
joint attention. Most of the answers in the negative focus on conclusions that
the function of joint attention differs between humans and chimpanzees,
whereas most of the studies that answer positively conclude that joint at-
tention skills are exhibited by chimpanzees (and that they are similar to those
skills exhibited by humans). We present here an introduction to the relevant
findings and to the issues surrounding acceptance or rejection of joint at-
tention in chimpanzees. The relevant findings include studies both of joint
attention and of outcomes that require triadic coordination. We also consider
the influence of differences in socio‐ecology on performance. The relevant
issues include (1) the definitional criteria of the level or form of skills that are
necessary to qualify as joint attention; (2) other issues regarding qual-
ifications; and (3) questions about whether, when joint attention is found, the
observed behavior in chimpanzees is natural. We begin this section with
consideration of the evidence that chimpanzees have many skills that depend
on triadic coordination and that the social cognition of chimpanzees is
significantly influenced by their local socio‐emotional ecologies.

II.V.I. Convergent Evidence: Triadic Coordinations in Chimpanzees

Chimpanzees develop coordinated triadic engagement, the core element
of joint attention. Joint attention in children is linked conceptually with cog-
nitively similar triadic engagement abilities, such as intentional (gestural)
communication, social referencing, cooperation, and social learning. In this
sub‐section, we briefly present the evidence for these abilities in chimpanzees.

Chimpanzees exhibit triadic connectedness in intentional communication,
as found in the communicative gestures of wild and captive chimpanzees. These
gestures are triadic because they are directed to a social partner and are about a
topic. The shared topic is often, but not always, food in captive experiments
(Leavens et al., 2019). In both captive and wild settings, the shared topic can be
social activities (e.g., the directed scratch in grooming, see Pika & Mitani, 2006),
and even about an individuals’ position on the social hierarchy relative to the
recipient (e.g., submissive gestures, see Bard, Dunbar, et al., 2014; Call &
Tomasello, 2007). Other intentionally communicative gestures occur in play and
joint travel, which correspond to our plans to decolonize the shared topic in JE
(e.g., Fröhlich et al., 2016; Hobaiter et al., 2014; van Lawick‐Goodall, 1968).

Social referencing, a request for emotional information about an am-
biguous object or event, has been found in young captive chimpanzees
(C. L. Russell et al., 1997). In a laboratory test of social referencing, young
chimpanzees solicited emotional information from their favorite human
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caregiver about an ambiguous object. The rate of initiating requests by the
chimpanzees, with gaze alternation between the ambiguous activated toy and
their caregiver, were similar to those reported for human infants. The young
chimpanzee used that emotional message to regulate their behavior. When
the caregiver conveyed that they were happy about the toy, the chimpanzees
looked more at it, but when the caregiver conveyed the message that they
were fearful about the object, the chimpanzees moved away from it (C. L.
Russell et al., 1997). Boesch (2012) states that social referencing is commonly
observed in wild chimpanzees, especially as the mechanism by which ado-
lescent female chimpanzees learn about the practices of their new group
when they transfer out of their family group. When encountering unfamiliar
objects or situations, the new female immigrant closely observes the reactions
of the group members so that over a short period of time, her reactions
mirror those of her new social group, which may differ from those of her old
family group. Thus, social referencing, another form of triadic connected-
ness, is a common occurrence in chimpanzees (Boesch, 2012; C. L. Russell
et al., 1997).

Cooperation is another form of triadic connectedness, usually defined as
working together to solve a task (e.g., Savage‐Rumbaugh et al., 1978) but can
also mean happy compliance with the structure of give and take exchanges (e.g.,
Bard, Bakeman, et al., 2014). Chimpanzees are cooperative in both captive
(Crawford, 1937; Hirata & Fuwa, 2007; Melis et al., 2006; Sanchez‐Amaro
et al., 2017; Suchak et al., 2014) and wild settings (e.g., Gilby & Wrangham,
2008; hunting, reviewed in Boesch, 2005). Cooperation is found in chim-
panzees when they are young (Bard, Bakeman, et al., 2014; Crawford, 1937)
and when they are adult (Stanford, 1998; Suchak et al., 2016). In fact,
Bard, Bakeman, et al. (2014) found that early socio‐emotional experiences
significantly predict the level of cooperativeness in chimpanzee infants.
Moderately high levels of cooperativeness were found in nursery‐reared
groups of infant chimpanzees, equivalent to the levels of U.S. human infants
up until 10 months. By 12 months, two groups of nursery‐reared chimpanzee
were significantly different from U.S. human infants. The group of chim-
panzees given emotionally positive and nurturing responsive care from birth
excelled in cooperativeness, with levels significantly higher than those of U.S.
human infants, whereas the other group of nursery‐reared chimpanzees,
given standard, institutionalized care (focusing on physical health) had levels
of cooperativeness significantly lower than that of U.S. human infants
(Bard, Bakeman, et al., 2014). Two language‐trained chimpanzees cooperated
in a food exchange task with the use of symbols (Savage‐Rumbaugh et al.,
1978). One chimpanzee had access to the food, the other had access to the
symbols to request specific foods. Both chimpanzees could take the roles of
requestor and giver, highlighting cooperativeness via a symbol system.
Cooperation among chimpanzees is also found in unstructured, more natural-
istic settings (e.g., Suchak et al., 2016). For example, Kellogg & Kellogg (1933)
reported that their son, Donald at 18.5 months and the 16‐month‐old
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chimpanzee, Gua whom they raised from birth as a member of the family, often
engaged in cooperative games, such as rolling a ball back and forth. In the Tai
Forest, adult chimpanzees take up complementary roles in group hunting,
which is argued to be not only cooperative but collaborative (Boesch, 2005). In a
captive group setting, adult chimpanzees freely chose to cooperate, not to
compete in a string‐pulling task for food rewards (cooperation was five times
more frequent than competition, see Suchak et al., 2016). Individuals may not
always be cooperative, and cooperation may not be present in all contexts,
such as in experiments with human testers (e.g., Hare & Tomasello, 2004;
Herrmann & Tomasello, 2006). Bard, Bakeman, et al.’s (2014) study suggests
that early emotionally positive experiences influence how much individual
chimpanzees will cooperate at 1 year of age, and one can imagine that char-
acteristics of non‐caregiving social relationships (e.g., kinship and rank) could
influence willingness to cooperate in adult chimpanzees (e.g., Suchak et al.,
2014, 2016). Cooperation, another indication of triadic connectedness is within
the capacity of the chimpanzee species.

Social learning of an activity (such as tool‐use) also requires triadic co-
ordination, between the self and the partner who is acting on an object. In
fact, the additional acknowledgment of connectedness is evident when the
chimpanzee acts on the object the same way they observed others act (i.e.,
imitation). Such observational learning is evident in captive chimpanzees
(Bard et al., 1995; Whiten et al., 1996) and wild chimpanzees (Boesch et al.,
2019; Lonsdorf, 2005). Chimpanzee imitate demonstrated actions, as new-
borns (Bard, 2007), as infants (Myowa‐Yamakoshi et al., 2004), as juveniles
(Bard et al., 1995; Custance et al., 1995; Whiten et al., 1996), and as adults
(reviewed in Whiten, 2017). Chimpanzees, given previous appropriate ex-
periences, are able to imitate (e.g., compare Custance et al., 1995 to Tennie
et al., 2012), and, depending on their previous experiences, show imitation
when the model is a human or another chimpanzee.

In addition to those skills that co‐occur with joint attention in human
infants, there is good evidence that chimpanzees also can develop skills
thought to be dependent on joint attention, such as, using arbitrary symbols.
Chimpanzees learn to use symbol systems at a level that is suggested to be
comparable to 2–4‐year‐old human infants (e.g., R. Fouts, 1997; Gardner &
Gardner, 1998; Kellogg, 1968; Rumbaugh, 1977; Savage‐Rumbaugh et al.,
1978, 1993). Although the causal link between language learning and joint
attention has not been tested in chimpanzees, there is reason to think that
apes, like humans, may require joint attention to learn socially that arbitrary
symbols represent objects and actions (Krause & Beran, 2020).

Other skills typically thought to indicate the presence of mental repre-
sentation (in most children evident by 2 years of age) include pretense
and mirror self‐recognition (Amsterdam, 1972). Young chimpanzees can
exhibit pretend play, similar to that found in 2‐year‐old humans. Instances
are more commonly reported in captive, especially hand‐raised individuals,
but instances are found in wild chimpanzees as well (e.g., R. Fouts, 1997;
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Hayes, 1951; reviewed in Mitchell, 2007; Suddendorf & Whiten, 2001).
Chimpanzees as young as 28 months have exhibited self‐recognition with the
mark‐and‐mirror test, similar to 18–24‐month humans (e.g., Bard et al.,
2006; Gallup, 1970). Therefore, there is good evidence, from a variety of
realms, that chimpanzees have the cognitive capacity for mental and sym-
bolic representation, cognitive skills that may require a developmental
foundation that includes on joint attention.

Within the realm of social cognition, joint attention is strongly linked with
the emergence of theory of mind around 4 years of age (Baron‐Cohen, 1989,
1995). Recently, chimpanzees have been found to act with knowledge of
others false beliefs (Krupenye et al., 2016). Even though the term theory of mind
began with a study in chimpanzees (Premack & Woodruff, 1978), recently
strong experimental evidence supports the claim (Krupenye & Call, 2019).
The challenge of testing theory of mind in non‐humans has been to find a
task (and a means of measuring performance) that does not depend on lan-
guage (i.e., the child is asked, where does Sally Ann think or believe the choc-
olate is?). Krupenye et al. (2016) use an anticipatory looking paradigm to show
that great apes looked where they expected a video character to look for the bad
guy, even though the apes knew that this was a false belief, as the bad guy was
really somewhere else. Theory of mind in great apes is relevant, in part, be-
cause it has been so tightly linked with long‐term consequences of having joint
attention.

In summary, chimpanzees have been shown to have a set of skills that
tend to co‐occur with joint attention in infants and toddlers, specifically,
social referencing and imitation. These skills have in common the coordi-
nation of the chimpanzee’s own activity with that of the activity of social
partners, although the function of these skills is thought to differ from that of
joint attention. In social referencing, the goal is to elicit and use emotional
information from the partner to guide the infant’s own behavior toward an
object. In imitation, the goal is for the infant to copy the model’s behavior,
usually with an object. In joint attention, the goal is stated to be to attend
together while acting on an object, or to attend together to an event.
Additionally, chimpanzees have skills in symbol‐use and theory of mind, and
these skills are said to require a developmental foundation of joint attention.
When we considered ways to decolonize operational definitions of triadic
connectedness (i.e., in the previous Section II.IV), therefore, we were also
inclusive of chimpanzees’ social cognitive skill in these areas.

II.V.II. Evidence of Joint Attention in Chimpanzees

There are some studies that more directly assess joint attention skills in
chimpanzee infants (Bard, Bakeman, et al., 2014; Wobber et al., 2014) and in
chimpanzee adults (Herrmann et al., 2007; Lyn et al., 2011; J. L. Russell et al.,
2011). Chimpanzees have been shown to follow experimenter’s gaze and point
(Itakura et al., 1999), and moreover, follow line of regard to both distant
locations and beyond barriers (Brauer et al., 2005; Wobber et al., 2014).
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In standardized tests (Primate Cognition Test Battery, Herrmann et al.,
2007; Comparative Developmental Cognitive Battery, see Wobber et al.,
2014) both infant and adult chimpanzees follow gaze around a barrier and
produced points (among other communicative gestures, see Leavens,
Hopkins, et al., 2005; Tomasello & Carpenter, 2005). Institutionally raised
chimpanzees exhibit gaze alternations (i.e., coordinating attention to ob-
jects with both attention to humans, see Bard, Bakeman, et al., 2014; and
attention to conspecifics, see Leavens, Hostetter, et al., 2004; Pitman and
Shumaker, 2009). Infant and adult chimpanzees produce points, prefer-
entially when their social partner is visually attentive to them (Herrmann
et al., 2007; Leavens, Hopkins, et al., 2004; Leavens, Hopkins, et al., 2005;
Leavens, Hostetter, et al., 2004; Leavens, Russell, et al., 2005; Wobber et al.,
2014), and adult apes comprehend declarative points (Lyn, 2010). Moreover,
chimpanzees exhibit gaze alternations while they (spontaneously) point to
desired food outside of their reach, in communicative attempts to get an ex-
perimenter to retrieve and deliver the food to them (Leavens, Hopkins, et al.,
2004; Leavens, Hopkins, et al., 2005; Leavens, Hostetter, et al., 2004; Leavens,
Russell, et al., 2005). Moreover, if apes are reared in symbol‐rich environments
(i.e., enculturated and/or language‐trained), then their performance on the
Primate Cognition Test Battery is equivalent to that of German middle‐class
children (J. L. Russell et al., 2011). Chimpanzees have the capacity to un-
derstand and produce signals in triadic coordination between social partners
and a shared point of reference (Table 1).

Chimpanzee infants also engage with others about joint activity (Table 1).
Chimpanzee infants are successful in passing many items from the Bayley Scales
of Infant Development that require joint attention (e.g., distal visual engage-
ments, with gaze alternation between a human experimenter and objects, see
Bard, Bakeman, et al., 2014). Early experiences with emotionally positive and
nurturing caregiving causes significantly higher levels of joint attention success
in this standardized test than the level of success in chimpanzee infant who do
not have these nurturing early experiences. The type of nursery‐rearing expe-
rience accounted for between 19% and 8% of the variance in joint attention
success at 5–8 months and 9–12 months, respectively. In addition, the emotion
expressed by infants during testing independently accounted for between 13%
and 25% of the variance in joint attention success. The large contributions of
early experience and concurrent emotion to success in a standardized test is
important in interpreting chimpanzees’ poor performance in testing when they
are older. The majority of laboratory‐reared chimpanzees have been given a
type of institutional care that focus on physical health but neglects emotional
health (Bard, 1996), and these early experiences impact their willingness to
engage with human social partners and their activities. Chimpanzee infants are
successful in passing standardized test of joint attention in the first year of life
but with nursery‐rearing their performance lags behind that of human infants
by 12 months of age (Bard, Bakeman, et al., 2014).
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In our review of the literature in this section, we highlight that many
aspects of joint engagements of chimpanzee infants are unknown or con-
tested (Figure 2). Much of the research on joint attention in chimpanzees has
been conducted in captive conditions, but not always with infants. There is a
wide gap in the skills found in institutionally raised apes and those found in
home‐raised apes. There is speculation about how these triadic coordination
skills may differ in infants raised by their biological mothers in field settings
of Africa. Figure 2 depicts our current limited state of knowledge of joint
engagement phenotypes in chimpanzees.

II.V.III. Different Definitions in Comparative Studies
In this section we present some of the issues concerning definitions and

interpretations of joint attention when comparing the performance of apes to
humans. These issues can be broadly described as (1) using different defi-
nitions for apes than for humans, (2) shifting definitions, (3) not dis-
tinguishing operational definitions from theoretical notions of function or
motivation, and (4) mis‐construing lower performance as failure.

As we mentioned previously, there are many different definitions for
joint attention in humans. There are developmental researchers who credit
human infants with joint attention if they follow E’s gaze or if they point
(e.g., ESCS criteria, see Mundy et al., 2003, 2007), whereas others require
more joint activity and markers of infants’ participation (e.g., in coordi-
nated joint attention, see Adamson et al., 2019b). It is possible to use
these criteria, with behavioral markers, for chimpanzees as well. Com-
parative psychologists, however, often use more strict criteria than many

FIGURE 2.—Joint engagement (JE) phenotypes of chimpanzee infants as characterized by
past literature. The JE phenotype is a configuration of predominant forms of five char-
acteristics: (1) Type of Triadic Connectedness (the JA phenotype [JA] vs. JE); (2) Partner
(Adult Female vs. Other Partners); (3) Shared Topic (Object vs. Social activity); (4) Partner
Emotion (Positive vs. non‐Positive [Negative+None]; and (5) Initiator (Infant vs. Partn-
er). Contested indicates that there is disagreement about the predominant characteristic,
whereas ? indicates the predominant form is unknown. Figure adapted (Bard & Leavens,
2014; Leavens et al., 2010).
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developmental psychologists. Some comparative psychologists state that gaze
following and gaze alternation only indicate that apes can read attention (e.g.,
Call, 2009), even though both are used as evidence of joint attention in
infants (according to the Mundy et al., 2003 criteria). Some say that apes do
not show that they understand that seeing is knowing (Povinelli & Eddy, 1993),
but a contrasting position is presented by Bulloch et al. (2008). They argue
that understanding of human communicative actions and psychological
states is highly influenced by previous experience. Following gaze beyond
barriers is interpreted as evidence that apes can read the intentions of others
(e.g., demonstrating that apes have knowledge of other’s goals), but not that
they can engage in joint attention (Call, 2009). This criterion is interestingly
strict, because a definition of theory of mind is that the infant understands
that their own goals (intentions) may be different from the goals (intentions)
of others. Comparative psychologists conclude that neither reading attention
of others nor reading intention of others is evidence of joint attention. When
social cognition is defined with these strict definitions only for apes, it gives
the impression that gaze alternation, gaze following, and understanding
other’s intentions (skills that apes exhibit readily) do not qualify as joint
attention skills (Call, 2009; Povinelli & Eddy, 1993), whereas these behaviors
do qualify as joint attention for humans (e.g., Mundy et al., 2003). It would
inappropriate, for example to say that gaze following indicates that human
infants have joint attention, but, for apes, joint attention requires evidence of
“knowing together.” Developmentalists could use more strict criteria or
comparative psychologists could use more lenient criteria, as long as they are
applied equitably across the groups when making species comparisons.

There are also problems when definitions of joint attention differ from
one ape study to another. Research on pointing is a good example. Pointing,
in humans, is a classic example of triadic joint attention. Apes also point to
form a referential triangle between an object and a communicative partner,
and themselves. Evidence from multiple studies support the conclusion that
the points of chimpanzees are communicative (exhibited in the presence of a
social partner, see Leavens et al., 1996; Leavens, Hopkins, et al., 2004),
intentional (i.e., goal‐directed, see Leavens, Russell, et al., 2005; Menzel,
1971), and referential (i.e., communicating about a shared topic, see Hopkins
et al., 2007; Leavens, Russell, et al., 2005; Roberts, et al., 2014). Pointing in
captive and wild apes, and in human infants appears to develop in the same
context. Leavens, Hopkins, et al. (2005) discuss this context as the referential
problem space, when individuals have means‐end reasoning (e.g., tool‐use), are
with a communicative partner, and find there is a barrier to a desired object.
Pointing is the solution to the referential problem space (e.g., Hobaiter et al.,
2014; Leavens, 2021; Leavens, Hopkins, et al., 2005). The coordination
between the pointing chimpanzee, the social partner, and the referent, is
often explicitly marked with gaze alternations (Bard, Bakeman, et al., 2014;
Leavens, 2011, 2018; Leavens et al., 1996; Leavens, Hopkins, et al., 2005;
Leavens, Hostetter, et al., 2004; Leavens, Russell, et al., 2005), and, thus,
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pointing in apes is also an example of joint attention (i.e., triadic con-
nection).

Another type of definitional problem is illustrated by Tomasello (2019,
p. 96), for example, who characterizes the points of apes as “commands to
humans via ritualized reaching.” There is no evidence that the points of apes,
but not of humans, are ritualized reaches, given that both humans and chim-
panzees likely develop pointing as a solution to the referential problem space
(Clark et al., 2020; Leavens, 2021). Pointing in apes and humans can be
accomplished with the index finger or with other hand configurations (e.g.,
Brooks & Meltzoff, 2002; less than 34% of indicative gestures were
index finger points in rural‐living Indian and Peruvian infants, see Callaghan
et al., 2011; Leavens & Hopkins, 1999; Wilkins, 2003), or indeed with
other non‐manual behaviors (chin nods in rural‐living Indian infants, see
Callaghan et al., 2011; lip points; Enfield, 2001). Characterizing the points of
apes differently than those of humans appears unjustified because the points
of individuals from both species are similar in their communicative, refer-
ential, and intentional nature (Leavens, 2011, 2021). There are many human
cultures in which commands are experienced daily by infants (e.g., there are
cultural differences in the imperative versus informational functions of child‐
directed speech, see Vogt et al., 2015). The implication that when points
assume an imperative function, they are no longer triadic joint attention is
without empirical basis (and might considered to be culturally insensitive).
This is one example of claiming joint attention in apes is not really joint
attention, even though it meets the criteria proposed as necessary for
claiming points are joint attention in humans. Pointing that is referential and
communicative is, by definition, triadic joint attention.

Another example of problems in comparative research is shifting the
definition of communication in joint attention. Joint attention is about the
establishment of the referential triangle, and the referential triangle can be
created with more (or less) attention toward the communicative partner, as
long as the referent (the topic of communication) is indicated (Bates et al.,
1975). This marker that coordinates attention to the communicative partner
and to the referent should be manifest in behavior but could be visual (e.g.,
gaze) or gestural (e.g., Bard, 1992). We are not aware of any definitions of
joint attention that require a gaze to be directed first to the social partner and
then to the shared topic (or conversely to begin with the shared topic then
move to the social partner). That the gaze is alternating is important because
it demonstrates that the subject (chimpanzee or child) is establishing the
referential triangle. It is noteworthy that flexibility is built into the system.
For example, one can either look at the experimenter and point to the re-
ward, or gesture to the experimenter while looking at the reward, either way
the referential triangle of joint attention is established. Yet a recent study,
despite finding that chimpanzees pointed significantly more than humans,
concluded that pointing was a triadic communication only in humans
because humans directed the point to the experimenter, whereas the apes
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directed the point to the reward (Gretscher et al., 2017). This conclusion of a
species‐difference in joint attention is based on using a shifting definition of
pointing. Instead of using the definition of pointing as establishing a refer-
ential triangle, these authors shift the definition to privilege only one form to
count as joint attention.

Another pointing example that illustrates shifting definitions of joint
attention in found in comparative studies that distinguish imperative points
(which are claimed not to be joint attention) from declarative points (that are
claimed to be joint attention), even though both types are equally in-
strumental (e.g., Bates et al., 1975) and equally referential. Comparative
psychologists propose that their functions differ and so they dichotomize:
Declaratives are important types of joint attention (i.e., because joint atten-
tion is thought to have the function of sharing attention), and imperatives (with
a function of requesting or commanding) are not truly joint joint attention
(Call, 2011; Carpenter & Call, 2013; Tomasello, 2019). When sufficient
documentation exist that chimpanzees point declaratively (e.g., when chim-
panzees use declaratives simply to share with a social partner positive regard
of an object, see Leavens, 2011; Lyn, 2010; Lyn et al., 2011; C. L. Russell
et al., 1997), the claim tended to shift, doubling down on the importance of
the sharing function. These claims shift to state that humans exhibit
declarative‐expressive behaviors (qualifying for the type of joint attention
that leads to shared intentionality) whereas chimpanzees only exhibit
declarative‐informative gestures (and therefore do not qualify for having the
type of joint attention that leads to shared intentionality, see Call, 2011). This
type of argument is problematic both for failing to distinguish skill‐based
evaluations of joint attention from (presumed) function‐based evaluations,
and for moving the goal posts of the behaviors that qualify for joint attention
(to maintain claims of the species‐uniqueness of pointing).

Particularly problematic are definitions that rely on theoretic and rhet-
orical claims about function. One form of this definition is that the function
of joint attention is to share psychological states and because apes do not
appear to share psychological states, then they must not have joint attention.
Tomasello et al. (2005) conclude that chimpanzees do not share their psy-
chological states with others, based on the relative lack of evidence that apes
possess a human‐like compilation of skills. The compilation consists of de-
clarative gestures (e.g., show, give), teaching, spontaneous helping, and
triadic joint attention. Here, the lack of triadic joint attention refers to the lack
of spontaneous looking into the experimenter’s face while manipulating
objects, or showing, both said to indicate the important function of joint
attention, that it is a type of sharing experience (a point also emphasized
by Tomonaga et al., 2004). In part, the conclusion about apes lacking
triadic joint attention is based on a lack of smiling when jointly engaged
(Carpenter & Call, 2013). Apes “do not look to others and smile in order to
share experience triadically…” (Tomasello et al., 2005, p. 686). As we have
pointed out in Section (II.III), there are a myriad of cultural differences in
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the presence and form of signaling in humans. In some human cultures,
expression of positive emotion is dampened early in infancy (e.g., Otto,
2014), so smiling, for example, may not be universal in the socialization of
joint attention of humans. In some human cultures, infants are not encour-
aged to look into the eyes of their elders (e.g., Keller et al., 2005; Mead &
Macgregor, 1951), so mutual gaze, for example, may not be a universal aspect
of the joint attention in humans. It may be the case that not all of these skills
are present equally and universally in all humans (see Section II.III), but it is
not true that apes do not have any of these skills. Chimpanzee do show
declarative gestures (Bard, Bakeman, et al., 2014; Carpenter et al., 1995;
Gillespie‐Lynch et al., 2013; Lyn et al., 2010, 2011). Moreover, chimpanzees
exhibit the skill of showing (Carpenter et al., 1995; R. Fouts, 1997; C. L.
Russell et al., 1997). Spontaneous helping is found in captive chimpanzees,
for example, in triadic cooperation (Suchak et al., 2014, 2016). Although the
presence of teaching in non‐human animals remains controversial, the uni-
versality of teaching in humans, especially in the form seen in western,
middle‐class cultures, is also much debated (e.g., B. S. Hewlett & Roulette,
2016). Whether or not apes have these other skills, however, the reasoning is
circular: Triadic joint attention can be determined to exist independent of
whether any of the other skills in this compilation exist.

In this and the following paragraphs, we present the issues surrounding
proposed species differences in motivation for joint attention. Some do not
credit apes with the type of joint attention that leads to shared intentionality
because of the claim that apes lack the appropriate motivation for joint
attention (Call, 2011; Carpenter & Call, 2013; Tomasello, 2019; Tomasello
et al., 2005). Tomasello et al. (2005) state “The overall conclusion would
thus seem to be that although apes interact with one another in myriad
complex ways, they are not motivated in the same way as humans to share
emotions, experiences, and activities with others of their own kind.”
(p. 686). By one year of age, joint attention has a developmental history of
engagements (e.g., with social partners and with objects), which can easily
be conceived as a contextualized history of socialization of emotions and
interactional activities that are inextricably linked with motivation. Devel-
opmental processes underlying differential engagement outcomes can be
discovered to be similar or different across species, but it is crucial to con-
sider developmental experiences for both species. Beginning in the neo-
natal period, chimpanzee infants, like human infants, smile in response to
familiar individuals in face‐to‐face contexts, for example, when given a
neurobehavioral test by a human examiner (Bard et al., 2011). By 30 days of
age, responsive care nursery‐raised chimpanzees (n = 17) smile significantly
more often than do mother‐raised chimpanzees (Bard, 2005). Perhaps most
interesting is that U.S. middle‐class human infants (n = 37) smiled sig-
nificantly more often than mother‐raised chimpanzees, but significantly less
often than responsive care nursery chimpanzees (Bard et al., 2011). Even in
the first 30 days of life, chimpanzees’ engagement behavior is changed in
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response to the socio‐emotional environment that they experience (Bard
et al., 2011; Bard, 1994b). Differential early socio‐emotional experiences
have a significant, and substantial influence on joint attention success
(Bard, Bakeman, et al., 2014).

The Interchangeability Hypothesis (Bard et al., 2005) explains variations
in mutual engagement between caregivers and 3‐month‐old infants, based on
two types of patterns. The first pattern is physical contact without mutual
gaze (the basic primate system as argued by Bard, 2009, 2019, and also the
pattern found in many human societies that value proximal caregiving:
Keller, 2007). The second pattern is mutual gaze without high levels of
physical contact (argued to be a more recent evolutionarily derived system,
found in human societies practicing distal caregiving, see Bard, 2009). By
3 months of age, there are group differences in the amount of mutual gaze
between mother and infant chimpanzees. By 3 months of age, chimpanzees
in constant physical contact with their mothers have relatively low levels of
mutual gaze (approximately 10 instances per hour: Bard, 1994a), whereas
chimpanzees raised with less physical contact have significantly higher levels
of mutual gaze (approximately 27 instances per hour: Bard et al., 2005). The
amount of mutual gaze is inversely related to the amount of cradling contact
received by the infant. When infants experience more cradling contact, there
is less mutual gaze and if they experience less cradling contact they engage in
more mutual gaze (for chimpanzees, see Bard et al., 2005; based on an
experiment in humans, see Lavelli & Fogel, 2002). Chimpanzees raised by
human caregivers are more often out of physical contact, and they appear to
have the highest levels of mutual gaze. More specifically, it appears that early
caregiving has the effect of increasing the duration, but not the frequency of
mutual gaze in adult chimpanzees (Hopkins et al., 2020). Thus, there is
diversity in the modality and emotion accompanying mutual engagement
(gaze and accompanying smiling) in human and chimpanzee infants. The
diversity in type of engagement varies with socialization experiences, and we
suggest that diversity is explainable by the same developmental processes
across species (e.g., Bard et al., 2005; Keller, 2007; Plooij, 1979). Different
patterns of social engagements, beginning in first months of life, are highly
influential in motivating the triadic engagements of young chimpanzees
(Bard, Bakeman, et al., 2014).

There are other definitions of motivation that underlying claims that
chimpanzees fail to show the types of joint attention typically found in hu-
man infants (motivation is one of a series of functional criterion for Shared
Intentionality, see Call, 2009; Tomasello et al., 2005). In terms of motivation
(i.e., infant‐initiated joint attention [IJA], according to the Mundy et al., 2003
criteria), a subject earns low‐level credit for IJA if they exhibit gaze alter-
nation and high‐level credit for IJA if they point in advance of any pointing
by the E. In comparative research, motivations typically mean chimpanzee‐
initiated joint attention; gaze alternation in apes has not been used to credit
apes with internal motivation. For example, studies have concluded that
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chimpanzees rely on more RJA whereas humans rely more on IJA (e.g., Call,
2009). The argument is that apes can be responsive if the partner makes an
initial bid for joint attention, but human infants show their inherent, intrinsic
motivation to engage triadically by being more likely to initiate joint atten-
tion (Tomasello, 2019). In the current study, we assess both infant initiation
and partner initiation to determine the relative motivations of infants to
engage jointly with everyday partners in their everyday settings.

It is typical in discussions about species differences in motivation that
another layer is added, internal motivations, referring to an intrinsic motiva-
tion to use joint attention to share psychological states (Call, 2009; Carpenter
& Call, 2013). Focusing on the intrinsic motivation part, we note that initial
dismissals of chimpanzee pointing as an example of joint attention, suggests
that they only pointed imperatively, whereas human infants were more likely
to exhibit declarative pointing (but this is a red herring with regard to the
ability to engage triadically, see Leavens, 2004, 2011). Most experiments with
apes are designed with the use highly preferred food as the goal object,
therefore it is no surprise that chimpanzees make requests. Under other
situations, chimpanzees exhibit declarative points (Carpenter et al., 1995; Lyn
et al., 2010, 2011), and show objects (C. L. Russell et al., 1997). Recall that in
the ESCS (Mundy et al., 2003) both IJA and RJA are counted as evidence of
joint attention in human infants and children. Thus, we can conclude that it
is likely chimpanzees are motivated to engage in joint attention as demon-
strated by initiating pointing (ESCS criterion for high‐level IJA credit) and
also can use joint attention simply to share attention, as manifest in declar-
ative points (Leavens & Bard, 2011; Lyn et al., 2010, 2011; C. L. Russell
et al., 1997).

Some of the conclusions that apes do not have joint attention arise from
the use of different types of definitions (or criteria) of joint attention across
species. These different definitions can be especially problematic when skills‐
based definitions (or criteria) are not distinguished from function‐based defi-
nitions (or criteria). This shift can be illustrated by defining joint attention
functionally as knowing together (Carpenter & Liebal, 2011). There is no
mention of these types of philosophical definitions of joint attention in the
most widely used laboratory assessment of human joint attention (Mundy
et al., 2003). Although there is some attempt to operationalize this function,
such as using sharing looks as behavioral markers (Carpenter & Call, 2013;
Milward & Carpenter, 2018), these have not been validated, nor actually used
in research (even for western, middle‐class samples). In our opinion, we
should be much more cautious about making conclusions about any single or
universal function of joint attention until research on joint attention has been
considered more carefully and more often across cross‐cultural settings,
which is one of the goals in this monograph.

In comparative studies, we need more clarity about the distinction be-
tween skills and function (the dual usage problem, see Tasker & Schmidt, 2008).
Currently, we know that chimpanzees appear to have knowledge of the false
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beliefs of others (a theory of mind, see Krupenye et al., 2016; Premack &
Woodruff, 1978). Theory of mind is a higher‐level social cognition that is
dependent on the prior development of joint attention (see above review of
the human literature). Some comparative psychologists acknowledge the
skills of apes, but they conclude that chimpanzees cannot have the kind of
joint attention that humans have because captive apes have different moti-
vations than human infants (e.g., Call, 2011; Carpenter & Call, 2013;
Tomasello, 2019). Their argument is that whatever skills apes appear to have,
must be irrelevant or different from those that we call joint attention of
humans, because the function of joint attention is to share psychological states
and that function is only found in humans (Tomasello, 2019). We would not
wish to use different operational levels of definitions (skills vs. function) for
the existence of joint attention in humans than we use for the existence of
joint attention in chimpanzees. With our study, we describe the forms of joint
attention in both humans and chimpanzees to explore the extent to which
there are differences. It is for future research to determine whether all human
infants use joint attention for the function of psychological state sharing or
not (e.g., Legerstee & Barillas, 2003; Racine & Carpendale, 2007), but our
study can provide data on whether there are similar or different forms of joint
attention in human and chimpanzee infants living in diverse socio‐ecological
settings. There is a need for caution in accepting conclusions about species
differences when different operational criteria for establishing joint attention
are used across species.

Inherent in the claim that some social cognition is human‐unique is the
(covert) implication that non‐humans fail in tests of social cognition. In
fact, the chimpanzees do not fail but instead show significantly lower per-
formance than the human infants (e.g., Herrmann et al., 2007). Western,
middle‐class human infants outperform captive‐raised chimpanzee adults
and infants in experimental assessments of social cognition (e.g., Herrmann
et al., 2007; Wobber et al., 2014). Although these two‐group, two‐species
comparisons are often not valid for isolating species differences due to
confounds (see methodological issues section II.VI), it is true that the human
group outperformed the chimpanzee group. It is also true that the chim-
panzees exhibit success on the tests of social cognition (overall 30–40%
success: Herrmann et al., 2007; Wobber, et al., 2014). The conclusion that
humans have higher levels of social cognition can be supported with dif-
ferent levels of success, but a conclusion that there is human‐unique social
cognition does not follow from significant differences in levels of perform-
ance (Herrmann et al., 2007). More recent studies support our argument
that these quantitative differences do not constitute a species‐level differ-
ence. When apes are given experiences with symbolic language (and are
enculturated), their performance on the Herrmann et al. (2007) tests are
equivalent to those of the 2.5‐year‐old German children (J. L. Russell et al.,
2011). Although it is undoubtedly true that the social cognition of adult
humans is superior, different, and more sophisticated than that of apes, the
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Herrmann et al. (2007) test battery concerns the skills of 2.5‐year‐old human
children. Conclusions about social cognition based on this test battery con-
cern the social cognition of German, middle‐class toddlers. Given that apes
raised in different contexts perform as well as these children, it is clear that
there is not a species difference. These studies of social cognition often
demonstrate that joint attention is within the capacity of the species. Other
claims of failure by apes focus on purported differences in the function of
joint attention (discussed in the previous sections, see e.g., Tomasello, 2019).
Conclusions about human‐unique joint attention are often built upon
emphasizing the chimpanzees’ poorer performance (as if it was failure) or
their different motivation (usually related to purported functions of joint
attention) relative to western, middle‐class human infants. Therefore, when
the differences are quantitative, the conclusion is should be about better
performance and not about human‐unique skills.

II.V.IV. Is Joint Attention Natural in Chimpanzees?

The extent to which chimpanzees naturally show joint attention is an
issue. One aspect of this issue concerns whether joint attention is present in
the wild (e.g., vs. in captivity), and another is whether it occurs between
conspecifics (vs. between humans and chimpanzees). Although there is ample
evidence that wild chimpanzees possess many skills that may depend on JA,
such as gestures, social referencing, and cooperation (see above), the present
study is the first to assess JA, per se, in wild chimpanzee infants. Although we
might see chimpanzees depending on joint attention to learn to use symbols,
for instance, this linkage may only occur in special, non‐field settings, with
human social partners. There are two counter arguments both revolving
around continuity. One continuity argument is that being able to use symbols
linguistically is based on learning communication through joint attention,
regardless of whether the individual is a human infant or a chimpanzee
infant. If a member of the species has the skill, then it is within the capacity
of the species. The other argument is Darwinian continuity; if a captive
chimpanzee can learn aspects of language, then there has to be some evo-
lutionary/genetic foundation for this type of communicative ability in chim-
panzees. Recent evidence supports the view that joint attention in apes has a
significant genetic component (Hopkins, Keebaugh, et al., 2014). Thus, there
may be genetically based routes by which great ape species and humans share
the capacity for joint attention as a foundational skill.

One could argue that the high degree of complexity in group dynamics of
wild chimpanzee communities is linked with high demands for complex so-
cial cognition and communicative skills (e.g., Amici et al., 2008; Aureli et al.,
2008). Sophisticated cognitive and social requirements are associated
with living within communities of high social complexity (e.g., communities
with fission‐fusion dynamics, where different individuals form sub‐groups at
different times, sub‐groups split and reform with new members, which
change over time). Living in fission‐fusion groups is related to the need for
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negotiating social complexities, such as immigration, coalitions, and fre-
quently changing groups, where there are both numerous individual rela-
tionships and social relationships that can change based on the presence or
absence of other pivotal individuals (e.g., Boesch, 2007, 2012; Goodall,
1986). Given that joint engagements can serve as the foundation for social
cognition abilities later in life, a compelling argument can be made that
early experiences are important for adult social cognition (e.g., Bard &
Hopkins, 2018; Bard & Leavens, 2014; Leavens et al., 2019). Joint engage-
ment experiences can influence social learning, for example, by preferencing
who to learn from (e.g., engagement partners vary across settings with
mother not always privileged, for example, the wild chimpanzees of our
study), what is learned (social skills, social relationships, communicative
skills, or how to interact with objects), and who should take charge of the
learning (e.g., watch others, actively ask them for help, be directed by
others). Therefore, the social cognition of wild chimpanzees is considered
by some to be exceptional (i.e., greater than that of any captive groups, see
Boesch, 2020).

One critique of positive findings of joint attention in chimpanzees has
been that joint attention is artificial, in the sense that it is only found in
chimpanzees raised in BIZARRE (Barren, Institutional, Zoo, And other Rare
Rearing Environments, see Leavens et al., 2010) ecologies. There is no doubt
that socio‐ecological context has major impacts on the social cognition of
apes. Consideration of the differential early experiences of chimpanzees
raised in biomedical laboratory nurseries versus the enriched environments
of enculturation or mother‐rearing, highlights the significant and long‐
lasting effects of developmental experiences on social cognitive outcomes
(Bard, Bakeman, et al., 2014; Bard & Hopkins, 2018; J. L. Russell et al.,
2011). We expect that experiences of differential socio‐ecologies in the hu-
man species also have an impact on their social cognition (as reviewed in
Section II.III). Evidence exists that chimpanzees in the wild display many
forms of triadic coordination (e.g., social referencing, cooperative hunting,
and intentionally communicative gestures: reviewed in Section II.V.I). Ape
language and ape cross‐fostering projects present overwhelming evidence of
the impact of early experiences on social and cognitive outcomes, resulting in
chimpanzees showing phenotypes more similar to those found in western,
middle‐class children (e.g., Furlong et al., 2008; Kellogg, 1968; Krause &
Beran, 2020). We do need more information on the effect of different socio‐
ecologies specifically on the joint attention of apes, and the effects of eco‐
cultural settings specifically on the joint attention of humans. Our study here
is a first step to explore the impact of context on phenotypic expressions of
joint attention in 1‐year‐olds of both species.

Another part of the issue about whether chimpanzees naturally develop
joint attention rests on the claims that the ontogeny of social cognition
in chimpanzees is different from that of humans (e.g., Tomasello, 2019;
Tomasello & Carpenter, 2005; Wobber et al., 2014). This claim, however, has
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an implicit assumption that ontogeny of the human species is represented
by that of humans in WEIRD contexts. Developmental outcomes emerge
through interactions with local socio‐ecology for human infants (Bronfenbrenner,
1977), and there are many different socio‐ecological contexts for human
infants around the world. Thus, there are many different developmental
pathways for humans (e.g., Bornstein et al., 2008; Greenfield et al., 2003;
Keller, 2007; Messinger & Fogel, 2007). The WEIRD human ontogeny may or
may not be the best representative of the human species, but it surely cannot
be said to be universal for the human species.

We have evidence that there is not a single chimpanzee ontogeny (see
Section II.V.II). In some two group comparisons, however, similar ontogeny is
found. When the developmental experiences of chimpanzees are considered,
it is evident that the developmental precursors of joint attention can appear
at about the same ages and in the same developmental order for chimpan-
zees as they do for human infants (Bard, 2017; but see Tomasello &
Carpenter, 2005 for different conclusions when testing older chimpanzees).
Specifically, emotion is expressed during social engagements early in life
(Bard, 2005; van Lawick‐Goodall, 1968), engagements with objects occurs
early in the first half of year of life (Bard, Bakeman, et al., 2014; Goodall,
1986; Lonsdorf, 2005), and triadic engagements, including gestures and
social referencing, appear around 12 months (Bard, 2017; Bard, Bakeman,
et al., 2014; Bard, Dunbar, 2014; Lonsdorf, 2005; C. L. Russell et al., 1997;
van Lawick‐Goodall, 1968). Bard, Dunbar, et al. (2014) argue that chim-
panzee infants share a similar developmental pathway to triadic joint at-
tention (e.g., secondary intersubjectivity) as is found in human infants (e.g.,
Racine et al., 2014; Trevarthen & Hubley, 1978).

Joint attention skills, operationally defined as the triadic coordination of
attention to social partners and to objects, depend on past experiences with
both social partners and with objects. Chimpanzee infants, like human in-
fants, develop emotionally‐based responses to caregivers, to examiners, and
to objects, and these emotional experiences influence a chimpanzees’ moti-
vation to engage jointly, their pleasure (or fear) in cooperation, and their
performance of cognitively complex activities (e.g., Bard, 1994b, 2005; Bard,
Dunbar, et al., 2014; de Waal, 2011; R. Fouts, 1997; Menzel, 1964, 1971;
C. L. Russell et al., 1997; Savage‐Rumbaugh, 1986). Chimpanzees raised in
institutional nurseries are likely to have disorganized attachments (much like
humans raised in poor quality orphanages, see van IJzendoorn et al., 2009),
remedied significantly by having responsive nurturing care from birth. Social
cognitive outcomes measured in adult chimpanzees vary significantly de-
pending on these types of early interactional experiences, with humans and
with communicative environments (e.g., J. L. Russell et al., 2011). For ex-
ample, chimpanzees’ experiences of nurturing from caregivers at 1 month of
age predicted significantly and differentially the extent of structural co-
variation in the basal forebrain (the reward circuity) of their adult brains
(Bard & Hopkins, 2018). Although such longitudinal studies in chimpanzees
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are rare, they demonstrate the importance of early experiences (some of what
an adult finds rewarding is influenced by early experience) with long‐term
consequences in chimpanzees (the consequences include changes in the
brain in adulthood), and the flexibility in brain structures that result from
differential experience in chimpanzees. When captive chimpanzees are
raised in impoverished biomedical laboratories, however, with inadequate
nurturing of their emotional needs, few nurturing or even pleasant inter-
actions with caregivers, and few engagement experiences with objects, then
their joint attention success can be significantly reduced. That these lived
experiences have an influence on joint attention success was evident in the
significantly improved performance of young chimpanzees that were
nursery‐raised but given Responsive Care in their first year of life (Bard,
Bakeman, et al., 2014). The findings of this experimental intervention sup-
port the claim that joint attention in chimpanzees is significantly influenced
by previous interactional experiences with objects, caregivers (human ex-
perimenters), and an emotionally responsive rearing environment. The
collective evidence strongly supports the claim that there is not a single
ontogeny that is universal for the chimpanzee species.

What does it mean when the ontogeny of social cognition in humans is
claimed to be different form that of apes? The answer may lie simply in the
choice of human group and of chimpanzee group. Given that there is diversity
in the ontogeny of social cognition within humans and within chimpanzees,
claims based on the two‐group, two‐species design that there is a species‐level
difference in ontogeny appears untenable. Of course, we recognize that out-
comes, even maturational outcomes, are shaped by environmental influences
interacting with genes, and not by genes alone or by environmental influences
alone (e.g., Blumberg, 2017; Jablonka & Lamb, 2007; Lickliter, 2017). In our
study, we compare chimpanzees and humans on one specific developmental
outcome. We explore the socio‐ecological contexts in which forms of joint
attention are similar and different across the species.

II.VI. Methodological Issues in Comparative Studies of Joint Attention

Current investigations of early social cognition in great apes (and hu-
mans) use a variety of methods and designs. In this section, we discuss
methodological issues (1) about testing and observation, conducted in or out
of a controlled setting, with the aim of providing background for our
rationale to make an ecological commitment to naturalistic observation; and
(2) about current comparative designs with the aim to provide background
to our decolonized comparative developmental design with the potential
to isolate species differences.

II.VI.I. Tests, Experiments, or Observation, Conducted In or Out of the Laboratory?

The decision about whether to use a test, an experiment, or observation is
often based on how well each method can address a question of interest.
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For example, whether an infant has developed certain joint attention skills
(or not) can be answered easily with a test. An experiment can assess whether
joint attention is more frequently coordinated when an infant interacts with
the mother versus a peer. Describing how infants use their developing skills
across situations can be answered with observations in different situations.
But when thinking about decolonizing the study of joint attention, in par-
ticular assessing joint attention in more diverse samples, some problems with
conventional methods become apparent.

Joint attention research often involves giving tests (i.e., the ESCS: Mundy
et al., 2003), which are assessments of discrete skills, such as, infants ability to
point to specific targets, or to follow the points or gaze of others to a specific
target. Similar types of testing batteries assessing skills in social cognition
have been given to chimpanzees and other apes (reviewed in Section II.V.II).
These tests have in common a scripted procedure by an (adult human) ex-
perimenter, with objects (usually those that typically found in western
middle‐class settings), that assess success in skills found to be important in
the forms of joint attention that are typical of western middle‐class infants
(e.g., producing points). Poor test performance can be expected from in-
dividuals with little experience with the controlled nature of an experimental
assessment (e.g., the constraints of the testing environment can be distress-
ing; the physical set‐up can be unfamiliar), little experience with attending to
or engaging with an adult human experimenter (e.g., especially relevant to
chimpanzees that live within chimpanzee groups), little previous engagement
experiences with the testing artifacts (e.g., a wall poster may be novel), no
early experiences with conventional gestures (e.g., never having experienced
someone pointing), or are culturally prohibited from signaling their own
desires (e.g., no signals or no permission to make requests). For cross‐cultural
research, it is often considered invalid to use an evaluative test, designed
from the framework of one culture, to evaluate children in a different culture
(Keller & Chaudhary, 2017, p. 136). Thus, a test of joint attention skills, with
this sort of experimental assessment, is not optimal as a decolonized method
for developmental or comparative studies.

One could conceive of assessments that are more finely tuned to assessing
joint attentional skills of particular samples, but these would require an in-
clusive database to determine what skills are needed in particular cultures, and
then require a way to assess those skills in a standardized test. Currently, a
sufficiently inclusive database is not available, although we could imagine it
could be based on mixed methods, including observations, interviews, and/or
reports from cultural informants. The biggest constraint of tests of social
cognition, for our decolonizing purposes, is that currently tests are ill equipped
to assess how joint attention is used in the everyday lives in infants across
cultures or in other species (e.g., between infants and members of chimpanzee
communities living in the tropical rain forest, see Boesch, 2012).

Many studies of joint attention use observational methods, either in the
home or a home‐like laboratory (e.g., Adamson et al., 2019a, 2019b).
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The infant is placed in an area with toys, in the middle of a set‐up of
cameras, and the mother is sitting nearby (although there can be ex-
perimental control over presence and type of partner, see e.g., Adamson &
Bakeman, 1985). Typical instructions to the mother are to play with your
infant as you usually do. The set of toys may be chosen by the experimenter,
so that all infants get the same toys. Beyond the home environment being
unlike the homes of children around the world, there are problems when
thinking about applying this semi‐structured observational approach to
other cultural settings (as discussed in Section II.III). In some cultures, it is
not the mother’s role to act as a playmate (e.g., Gaskins et al., 2007), some
cultures do not value infant play (e.g., Kazemeini & Pajoheshgar, 2013), and
many cultures assume that infant and caregiver would sit in contact with
each other. Not only are toys, per se, not available or unfamiliar in some
cultures (Bakeman et al., 1990; B. S. Hewlett, 1992) and in wild chimpan-
zees, it may not be a valid assumption that this situation of social object play
is the primary or optimal setting in which JA is manifest. It may be addi-
tionally problematic to use this type of semi‐structured setting, with mother
and infant, to assess joint attention where interactions are not typically
child‐led and/or mothers do not scaffold joint attentional skills (Gaskins,
2006). Standardized observational set‐ups may not be the optimal method
during the process of decolonizing the construct of joint attention.

Experiments have been considered as the state‐of‐the‐art for many
studies of early social cognition in humans but conducting an experiment
in the context of decolonizing joint attention is problematic for several
reasons. First, even well‐controlled experiments are typically designed to
fit western, middle‐class samples, and they may not be informed by cultural
differences, so they may not fit other samples. For example, an experiment
can be designed to assess the timing and synchrony of gaze with positive
emotion. These variables may be linked in western, middle‐class samples,
but there is no necessary reason for their linkage, especially if neither
mutual gaze nor positive emotional expression are valued in other samples.
Therefore, any results (e.g., emotion and gaze are synchronized in joint
attention in some samples and not in other samples) could lead to biased
conclusions about timing as part of joint attention. The bias is a con-
sequence of interpreting differences as deficits, and deficits in behavior as
deficits in joint attention. In reality, the actual difference may reside in the
modality of engagement or the emotional ecology, not in the capacity for
joint attention (Bader & Fouts, 2018; Keller, 2018, 2019a; Keller et al.,
2009; Lavelli et al., 2019). Observations of the wide variety in forms of
social cognition, within typical development and across diverse samples, is
required (Dahl, 2017; Rai & Fiske, 2010; Rogoff et al., 2018). Ex-
perimentation may best be postponed until developmental scientists derive
sufficient cultural information to determine the relevant variables to test
(Dahl, 2017; Keller, 2018; Miller et al., 2018; Rad et al., 2018; Rogoff
et al., 2018).
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It is a false assumption that using rigorous experimental methods will
necessarily produce “equivalent and externally valid data, across disparate
cultural contexts” (Kline et al., 2018, p. 1). The validity of conducting
some standardized experimental procedures without adequate ob-
servational descriptions (Dahl, 2017; Rai & Fiske, 2010) based on sampling
outside of western middle‐class settings has been questioned, for example,
using the Strange Situation procedures for assessing quality of mother‐
infant attachment in other cultures (e.g., Keller & Chaudhary, 2017;
Vicedo, 2017, 2020). In research with chimpanzees, an additional problem
is revealed, when even slightly different experimental procedures change
results and conclusions about cognitive abilities (e.g., Barth et al., 2005;
Hare & Tomasello, 2004).

A second type of problem with experiments emerges when considering
that experiments are valuable, even perhaps essential, for testing specific hy-
potheses. Here the problem is not with the experiment, per se, but with
the hypotheses being generated from cultural‐specific theory. Specifically,
it is problem when a theory, from which the hypothesis is generated, is derived,
and therefore, demonstrably applicable only to the culture in which it was
developed (e.g., Keller & Bard, 2017). Most current developmental theories
are based on mono‐cultural samples (most often western, middle‐class sam-
ples, see Nielson et al., 2017), with accompanying assumptions, for example,
that western, middle‐class samples represent the norm of universal human
development (the Western Centrality assumption, see Kline et al., 2018). In
thinking about decolonizing JA, we must consider the ramifications of limited
sampling on the adequacy or universality of theory. It is difficult to conceive of
current theories about social cognition that are not biased as a result of WEIRD
sampling, and therefore, we refrain from testing hypotheses with experiments
prior to having a more inclusive foundation for theories.

We decided to conduct naturalistic observation to decolonize the
method we use to assess joint attention. We center observations within the
contexts of infants’ lived experiences (also Bard & Leavens, 2014). We make
an ecological commitment for naturalistic observations (Dahl, 2017). Our
goal is to describe naturally occurring behavior, observing how social
cognition is used by infants within their everyday lives, and comparing uses
when infants live in different socio‐ecologies. We choose to conduct an
observational study without imposing constraints. We give no instructions,
so as to facilitate comparability across all groups (human and chimpan-
zees), although we do explain, in advance, to the human groups that we
want to record naturally occurring observations of the daily life of infants.
We impose no restrictions on the number or type of available social part-
ners, the type of materials available for interaction, and the infant’s usual
movements. We believe this naturalistic observation method is the best way
to answer our specific research questions concerning the form and function
of joint attention, as displayed in human and chimpanzee infants living
within different social and physical ecologies. There are more issues to
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consider when designing appropriate comparative studies, and these are
presented in the following section.

II.VI.II. Changing the Research Design for Comparative Studies
A major issue in contemporary comparative research is the common choice

to use the two‐group, two‐species design (Bard & Leavens, 2014; Leavens et al.,
2019). In this comparative design, experiments are conducted with one group
of humans and one group of chimpanzees. It is typical to use human infants,
sampled from a WEIRD setting (as in most developmental research, see Nielson
et al., 2017) and a single group of chimpanzees, typically from a captive setting
(Lab, Sanctuary or other BIZARRE setting, see Leavens et al., 2010). The hu-
man group is compared to the chimpanzee group and if there are differences,
then it is concluded the species differ in social cognition (e.g., Herrmann et al.,
2007; Tomasello, 2019). If there is variation among human groups or variation
among ape groups, then choosing only one group to represent the species is
problematic (Bard & Leavens, 2014; Leavens et al., 2019).

A related issue is whether results about social cognition based on a
single group can generalize to the social cognition of the entire species. We
know that there is diversity in the early JA‐related experiences in humans
(Section II.III) and that there is diversity in the early JA‐related experiences
in chimpanzees (Section II.V), but most comparative studies of social cog-
nition disregard the influence of socio‐emotional experiences on social
cognition outcomes (e.g., Dean et al., 2012; Gretscher et al., 2017; Herrmann
et al., 2007; Povinelli & Eddy, 1993; Tomasello, 2019; Wobber et al., 2014).
We cannot generalize from one sample with a particular type of early ex-
perience to the entire species if early experiences influence outcomes, as we
know they do in chimpanzees (e.g., Bard, Dunbar, et al., 2014). Serious
concerns about representativeness (and generalizability) can be raised when
one human group is (implicitly) representing all humanity (and we know
that WEIRD samples are not normative representatives of all humans, see
Henrich et al., 2010), and one chimpanzee group is representing all chim-
panzees (and BIZZARE samples may not be normative representatives of all
chimpanzees, see e.g., Boesch, 2012). At the least, the groups in the typical
two‐group two species design differ systematically in both early experiences
and species membership.

Moreover, the two‐group, two‐species design typically uses adult chim-
panzees (although sometimes mixed, or all available ages) to compare with
human infants. In a recent consideration of 10 studies that directly compared
ape and human performance and concluded there were species differences,
nine contain no overlap in age across species comparisons, with a typical gap
of several years (Leavens & Bard, 2021). We know that apes develop, and that
their social cognition changes with age (e.g., Bard, 1992; Bard, Bakeman,
et al., 2014; Boesch, 2012; de Waal, 1982; Goodall, 1986; Nishida, 2012). We
know that the social cognition of human infants is different from that of adult
humans, as well. In this sampling design, the human group contains only
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infants, and the ape group contains mostly adults, thus, any observed group
difference may be attributable to age, which cannot be disentangled from
species membership (Bard & Leavens, 2014).

The problems with using this design to investigate biological differences
(such as species) may be apparent if we take an imaginary example in
a thought experiment. Imagine an investigate of sex differences as the
biological basis for social cognition. A group of males is compared to one
group of females, with the prediction that any group difference could be
explained by the genetic differences associated with sex. The sample of males
are 1‐year‐olds raised in middle‐class U.S. families, whereas the sample of
females are adults raised in foraging communities (e.g., Efe in Democratic
Republic of the Congo). This two‐group comparative research design con-
tains two variables confounded with sex, specifically, age at testing and
rearing environment, either one of which singly, or in combination, could
account for observed group differences. These confounds are serious flaws,
unless (1) there is no developmental change in social cognition from infancy
to adulthood (i.e., the social cognition of 1‐year‐olds is equivalent to that of
adults in both settings); and (2) there is no influence of socio‐cultural setting
on social cognition. Specifically, being reared in a U.S. middle‐class family,
with many years of formal schooling, a rich economic life, and a permanent
house, is equivalent in terms of social cognition to being reared in a tropical
rain forest, with little or no formal schooling and a nomadic hunting and
foraging lifestyle. (There is a great deal of evidence to support the claim that
age and early experiences have meaningfully large impacts on social cogni-
tion). In this two‐group, two‐species design, in which biological sex, age, and
early experience are confounded, sex as a biological variable cannot be
isolated to explain group differences in social cognition.

The design of the thought experiment above is similar to many com-
parative studies, in which species (the variable of interest) is inextricably
confounded with early rearing and age at testing. Differences between the
groups could be due to any one variable (i.e., species, age, or early experi-
ence), any two‐way interaction (species by age, species by early experience, or
age by early experience), or to the three‐way interaction. With this two‐group,
two‐species design with two confounds, there are seven possible explanations
of group differences, only one of which is species alone. It should be noted, in
addition, that many experimental comparative studies have additional con-
founds in the testing environment, testing preparation, and testing proce-
dures (e.g., see explanations in Leavens et al., 2019). Due to the multiple
variables that are inextricably confounded with species membership, any
definitive conclusion that a significant group difference is caused exclusively
by species membership is specious, that is, not based in the scientific method
(Bard & Leavens, 2014; Leavens et al., 2019).

Barring two‐group, two‐species design with confounds, one can ask what
designs will allow for cross‐species investigations of the development of social
cognition, to determine the extent to which joint attention (and other forms
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of social cognition) are unique to humans. One type of comparative design by
Boesch et al. (2017, 2019) controls for sex, age, and ecological setting. Forest‐
dwelling foraging adult female humans were compared to forest‐dwelling
foraging adult female chimpanzees in their tool use techniques and the social
learning and teaching of tool‐use. This approach has the important benefits
of removing many confounds in species comparisons.

In the comparative study of social cognition, however, the social and
cultural setting is vitally important. The social group composition differs
between the Tai chimpanzees and the Aka and Mbendjele foraging humans.
The chimpanzees live in a large flexible community with large home ranges,
whereas these humans living in relatively stable groups with temporarily
constructed home bases. Wild chimpanzee infants experience care from a
stable core unit of their biological mother and maybe 1 to 3 siblings, whereas
Aka infants experience caregiving from up to 19 different individuals
(Meehan & Hawks, 2013). Tai chimpanzee infants could interact with various
combinations of individuals when they join together for varying amounts of
time before they split, and join with other individuals (i.e., fission‐fusion),
whereas Aka infants may interact with a relatively stable group of 25–35
people. Chimpanzees have a hierarchical organization of males, whereas the
Aka have an egalitarian organization. Although a design that matches
physical ecology is excellent for studies of material culture, it not likely
that matching physical ecology alone would be ideal for studies of social
cognition. Our solution is presented in the next section.

II.VI.III. A Decolonized Comparative and Developmental Design

We conduct a very rare type of comparative study where multiple groups
of humans, are compared with multiple groups chimpanzees. We select hu-
man infants from diverse urban and rural cultural ecologies and select
chimpanzee infants from diverse captive and wild socio‐ecologies. Within‐
species descriptions of JE address theoretically important notions of uni-
versality and normativity, whereas cross‐species comparisons assess notions of
human‐uniqueness (Bard & Leavens, 2014; Leavens et al., 2010, 2019;
Leavens, Hopkins, et al., 2005). Efforts such as ours, that dispense with two‐
group, two‐species comparisons, in favor of embracing diversity within and
across species with a multiple‐group, two‐species design, can lay the groundwork
upon which scientists can build more inclusive theories of the development
and evolution of social cognition.

We, like other developmental scientists, have a long‐term goal of
explaining phenotypic variation (e.g., Lickliter, 2017; Michel, 2013) within
the situated, contextualized nature of development (e.g., Bronfenbrenner,
1979; Deák et al., 2013; Keller, 2018, 2019a, 2019b; Tulviste et al., 2019;
Weisner, 2015). In particular, a long‐term goal is to explain phenotypic
variation by linking local socialization practices to developmental outcomes
in social cognition (e.g., Leavens, Hopkins, et al., 2005; Morelli et al., 2018;
Nugent et al., 1989; Racine & Carpendale, 2007; Schieffelin & Ochs, 1998).
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This design, in principle, allows for particular phenotypes to be linked either
with socio‐emotional settings or eco‐cultural experiences, as well (e.g., pre-
dicting similar phenotypes given similar early experiences, see Bard &
Leavens, 2014; Leavens et al., 2010). We could, in principle, find that there
are group differences in developmental experience that are associated
with group differences in JE outcomes. The establishment of links between
particular contextualized lived experiences and particular JE outcomes is be-
yond the scope of the current paper, in large part because we have not isolated
particular types of socio‐cultural experiences across our limited samples. Using
this new design, however, is of significant value for increasing diversity in how
joint attention is manifest, increasing our ability to make appropriate con-
clusions about species differences, and illuminating those developmental
processes that may be distinct (or shared) in human evolution.

Our design allows for the discovery of species differences even when there
are significant within group differences. Considerations of within group
differences (e.g., the influence of socio‐ecological contexts on joint attention)
can result in hypothetically different outcomes across our multiple groups of
humans and our multiple groups of chimpanzees. It is logically possible for
humans and chimpanzees to have a single species‐specific JE phenotype
(Figure 3: Cases A and Z, respectively). Given the diversity in the socio‐
ecologies in our study, however, we expect to document more than one
phenotype in the human infants, and more than one phenotype in the

FIGURE 3.—Potential outcomes from a new comparative design with multiple groups of
each species. Given that joint engagement (JE) occurs, the outcome is either one species‐
typical behavioral phenotype of JE (Case A for humans; Case Z for chimpanzees), or more
than one behavioral phenotype of JE (e.g., Case B for humans; Case X for chimpanzees).
Observing from multiple groups of each species allows for new kinds of cross‐species
comparisons (see text for further details).
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chimpanzee infants (Figure 3: Cases B and Y, respectively). By embracing the
diversity within each species, we are better informed about the range of forms
that describes JE in chimpanzees to compare with the range of forms that
describe JE in humans, and therefore, to state how chimpanzees and humans
are similar and different in JE. Moreover, if there is no overlap between the
JE phenotypes in chimpanzees and the JE phenotypes in human, then we
conclude that JE is species‐distinct, that is, there is a species difference. Thus,
our sampling of multiple groups of each species allows us to be inclusive of
diverse early experiences and inclusive of different phenotypic forms of JE
within each species. Comparing species while embracing diversity within
each species allows us to draw better informed conclusions about species
differences in joint attention. In summary, we propose a new research design
that embraces diversity within each species, instead of ignoring lived expe-
riences or attempting to match socio‐ecological environments, this design
constitutes a new multiple‐group, two‐species design.

II.VII. Universality and Species‐Uniqueness in Joint Attention

Evaluating claims about the normative nature of joint attention, the uni-
versality of joint attention, and whether joint attention is unique to humans
require studies of human infants living outside of WEIRD socio‐ecologies, and
of chimpanzee infants living outside of BIZARRE socio‐ecologies. We sample
human infants from three diverse socio‐ecologies, specifically, urban towns in
SE England, foraging communities living in a tropical rain forest in Central
African Republic, Africa and subsistence farming communities living in per-
manent villages in Cameroon, Africa. One group of human infants experience
western, middle‐class beliefs, values, and distal caregiving practices. The for-
aging group of human infants experience proximal caregiving practices while
living in a mixed age, mixed sex community of 25–35 people, with egalitarian
beliefs and values. The subsistence farming group of human infants experi-
ence proximal caregiving practices while living in a stable mixed age, mixed
sex community, with relational hierarchical beliefs and values. We sample
chimpanzee infants from three diverse socio‐ecologies, specifically, a chim-
panzee foraging community living in a tropic rainforest in Tanzania, Africa,
two captive provisioned chimpanzee groups living in a U.K. Zoo and an en-
riched Japanese laboratory setting, and two chimpanzees that were raised by a
human in a combined home and University setting in the USA. The two home‐
raised chimpanzee infants experience western, middle‐class beliefs, values, and
distal caregiving practices. The wild foraging group of chimpanzee infants
experience proximal caregiving practices within fission‐fusion groups of a
large number of chimpanzees, and a hierarchical social structure. The two
captive groups (food provisioned by humans) of chimpanzee infants experi-
ence proximal caregiving within a stable group of 26 and 19 chimpanzees and
a hierarchical social structure, in a captive setting. Clearly, these groups are
from a limited range of all possible socio‐eco‐cultural settings, and we study a
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small number of infants in each group. But, as a proof‐of‐concept, we assess
whether the diversity of settings, in which infant have distinctly different
experiences, is accompanied by diversity in forms of joint attention.

With our ecological commitment to naturalistic observations, we observe
joint attention as it occurs when infants interact with others within their
everyday socio‐ecological settings. These observations allow a window into
the issue of normativity, given that we have a perspective with culturally
inclusive operational definitions (see Section II.IV). As a bonus of our
bottom‐up approach to describing joint attention, we compare the presence/
prevalence of JE (our decolonized description) to the presence/prevalence
of the form of joint attention that is usually presented as prototypic (the
JA phenotype, with characteristics typical of the form displayed by western
middle‐class infants). We can then describe the extent to which JE and the
JA phenotype are normative in our diverse samples.

Obviously, with our limited samples we cannot be definitive about the
universality of joint attention, either among human infants or among chim-
panzee infants. We can address whether JE (and/or the JA phenotype) is
present or absent, and the extent which prevalence differs occurs across diverse
settings. These considerations inform only about the potential for universality,
or not. Although we have every reason to expect that the core phenomenon of
triadic connectedness will be present across settings (see Section II.III) and
across species (see Section II.V), a conclusion, based on absence, is possible
suggesting that either JE or the JA phenotype is not universal.

Our focus on becoming more inclusive in the operational definitions of
joint attention aligns with newer perspectives on diversity in joint attention in
children with atypical development. The JA of people with ASD has been
claimed to be atypical, especially in their more limited use and responsiveness
to visual attention (e.g., gaze following) and in their apparent unwillingness
to initiate (Gernsbacher et al., 2008). A recent study, however, suggests there
are diverse cultural views about ASD symptomology (Matson et al., 2017).
Caregivers for toddlers diagnosed with ASD reported on the severity of
specific types of problems. Results, comparing 250 cases across European
countries, USA, and Japan, showed significant cultural variation. For exam-
ple, specifying eye gaze as a problem varied from approximately 50% (in
Greece and Italy) to 90% (in USA and Poland), with Japan in the middle,
approximately 70%. Significant cultural differences were found in most of the
behaviors across all three dimensions typical of ASD assessments; in social-
ization and non‐verbal communication, repetitive or restricted interests, and
in verbal communication (Matson et al., 2017). These cultural differences
might reflect different developmental priorities across cultures, different
ideas about the most problematic ASD symptoms, and/or different knowl-
edge about how symptoms are configured in ASD (Matson et al., 2017).
People with ASD are heterogeneous and ASD is a spectrum, but it is inter-
esting that there are cultural differences in the significance attributed to eye
contact, for example. Characterizations of ASD in the JA literature, therefore,
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may be highlighting symptoms that are relatively more valued by western,
middle‐class people than those living in other countries. The neurodiversity
movement suggests a new perspective of supporting strengths in people with
ASD, rather than highlighting limitations (Kapp et al., 2013; Kapp, 2020).
More diversity in operational definitions of JE may allow for greater inclusion
of different forms of JE including those exhibited by children with ASD.

Joint attention is found in other groups with non‐typical development.
Blind infants may develop joint attention more slowly, but their lack of vision
does not prevent them from developing joint attention (Bigelow, 2003). Deaf
infants also may develop joint attention more slowly, but at 22 months they
show more coordinated JA than their hearing counterparts (although with less
symbol‐infused joint attention, see Prezbindowski et al., 1998). Since symbols
are presented in the visual modality, deaf infants seem to develop unique
patterns of gaze and gaze shifting during JA (Lieberman et al., 2014). JA
appears linked with the presence of symbolic communication for those with
typical and with atypical developmental trajectories (e.g., Adamson et al.,
2009). More inclusive definitions may embrace the forms of JE found in hu-
man infants who rely more, or less on auditory and visual modalities for triadic
connectedness, contributing to a view that there is greater universality among
humans in forms of JE than in the colonized view of the JA phenotype.

In comparative perspective, many scholars suggest or assume that JA is not
present in any non‐human species, in part, due to its presumed tight associ-
ation with language, and in part, due to how JA is defined. The link with
language, however, is not universal across human cultures. In humans, the
JA‐language link is either absent or reversed when cultures do not nurture a
focus on objects and nouns (Childers et al., 2007; Mastin & Vogt, 2016; Wang
& Vallotton, 2016). Some human groups have very low levels of joint attention,
yet none‐the‐less have good language skills (e.g., Akhtar & Gernsbacher,
2007). Most apes do not have language skills, although some do (e.g., R. Fouts,
1997; Savage‐Rumbaugh 1986). Due to the paucity of studies in chimpanzee
infants, however, we do not know if the developmental process that links joint
attention and symbol is similar to the developmental process of joint attention
in apes. We may (or may not) find that JE is evident in young chimpanzees,
which is required as a first step for any argument that JE is (or is not) nor-
mative in chimpanzees. It is possible that we will find that chimpanzee infants,
regardless of their early experiences, do not exhibit triadic connectedness,
even when we use our more culturally inclusive definitions.

Enhancing our knowledge of JE characteristics in chimpanzee infants,
living in diverse socio‐ecological settings, is important for its own sake (i.e., to
help us better understand developmental processes and social cognition of
chimpanzees, see Bard, 2017; de Waal, 1990), but it is also important for
understanding the evolution of human social cognition. Humans share ap-
proximately 23 million years of evolutionary history with the other great
apes, from the time when humans and apes shared a common ancestor with
monkeys (about 30 million years ago) to the time when humans and apes
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evolved into distinct species (the last common ancestor of humans and apes
was between 5 and 7 million years ago). Species uniqueness must exist as
there is no doubt that the social cognition of human adults is distinctly dif-
ferent from that of adult chimpanzees. If joint attention of extant humans is
distinctly different from joint attention of extant chimpanzees, this can
suggest relatively more recent evolutionary adaptations in the social cogni-
tion of humans (i.e., within the last 5–7 million years). If there are not species
differences in joint attention, then different conclusions follow. This study
could suggest, for example, that chimpanzees and humans share those de-
velopmental processes that support the development of triadic connected-
ness in the first year of life, and those shared developmental processes also
support flexibility in forms of joint attention associated with diversity in early
experiences. A conclusion, such as joint attention and plasticity in joint at-
tention outcomes are a result of developmental process shared in the evo-
lutionary history of humans and chimpanzees, suggests that the search for
the evolutionary origins of distinctly human cognition should be refocused
on different root causes or very different topics.

Comparative and developmental theories of social cognition are built on
the empirical foundation gathered from a particular type of design (see
Section II.VI.II). Our new multiple group model, embracing diversity within
each species, can decolonize our view of human development and improve
cross‐species comparisons. Comparing outcomes from multiple groups, us-
ing decolonized definitions and naturalistic observations, allows us to make
better informed conclusions about normativity, universality, and species‐
uniqueness to build a more inclusive empirical foundation. Theories of
the evolution and development of social cognition require an empirical
foundation based on studies that embrace inclusivity and diversity.

II.VIII. Current Study

Two principles guide us in this decolonized study of joint attention, to
embrace diversity and to have an ecological commitment. We embrace diversity
by choosing multiple groups of humans and chimpanzee. Developmental sci-
ence currently has a limited knowledge of the ways in which infants apply their
social cognition in their everyday interactions, with their usual social partners, in
their everyday ecological setting. Thus, we embrace an ecological commitment
to naturalistic observation. We described the variety of culturally different early
experiences that contribute to an infant’s ability to triadically connect, the core
ability in all definitions of joint attention. Based on these considerations, we
develop JE, a decolonized, culturally inclusive way to operationally define triadic
connectedness. Thus, our study of JE in human and chimpanzee infants, has a
greater inclusion of diverse early experiences than is typical in developmental
and comparative studies of the past. We embraced these principles in the design
of our studies and continue to consider their importance throughout the
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execution and interpretation of our studies. We offer our study as a model for
how a developmental topic can be decolonized.

JE, our inclusive operational definition, allows for diversity in how infants
engage, the partners with whom they engage, the topics in which they share
engagement, and the surrounding emotional atmosphere. Thus, the triadic
connectedness described with JE is inclusive of a wide variety of cultural‐
specific infant experiences in caregiving practices, socialization goals and
parenting ethnotheories. Moreover, we observe JE while infants engage with
their everyday ecological settings, immersed in their own social and cultural
practices (Bronfenbrenner, 1979; Dahl, 2017; Rogoff et al., 2018). Thus, we
have the potential to highlight the importance of triadic connectedness in
infants’ interactions with their social world and to describe the everyday JE
forms that exist, while embracing the idea that social cognition develops
within socio‐ecological contexts.

We discuss the groups as embedded within their socio‐ecologies (Keller &
Kartner, 2013; Rogoff et al., 2018), with the presumption that the behaviors
of infant and caregiver(s) are adaptive to specific socio‐ecologies (H. N. Fouts
et al., 2016; Keller, 2018). One drawback is that the groups have socio‐
ecologies that differ in many uncontrolled ways. Therefore, it is not possible,
in our study, to conclude that JE is linked with any particular ecological factor
(e.g., living by foraging in a tropical rain forest) or any particular social factor
(e.g., living in a small household of 2.2 people).

The main goal of our empirical studies is to describe JE in human and
chimpanzee infants. By observing JE in everyday activities, using multiple
samples of infants of both species living across a range of socio‐cultural
settings, we can describe similarities and differences in JE as it used in each
group of infants. We ascertain whether there is a human JE form, common to
the three diverse groups of human infants, and whether there is a chim-
panzee JE form, common to the three diverse groups of chimpanzee infants.
We make cross‐species comparisons to describe the extent to which there may
be species differences in JE (i.e., a uniquely human JE form that is not found
in our chimpanzee infants). These studies contribute an empirical foundation
upon which we discuss the extent to which JE appears to be universal, nor-
mative, and human‐unique and the consequences for theories of social
cognition.

Our guiding principles of embracing diversity with an ecological com-
mitment are especially valuable for the study of JE in chimpanzee infants. We
have very limited knowledge about JE in chimpanzee infants, especially those
living in any wild setting. With our multiple group design, we describe JE in
chimpanzees and can describe whether there are differences in JE across
groups that are diverse in socio‐ecological settings. A major caveat is that we
sampled from only one wild setting, acknowledging that early experiences
are not uniform across the diversity of wild African settings in which chim-
panzees remain extant (which range from savanna to wetlands, in addition to
varieties of tropical rain forest settings). This study has the advantages of
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not requiring any previous experimental experience, any pre‐training, any
type of testing, or any familiarity with human experimenters or human
conventions. The chimpanzee infants exhibit triadic connectedness in their
everyday settings without any imposed requirements or constraints.

We put our model to an empirical test. We compare three diverse groups
of human infants to describe within human species variation in some, none, or
all of the JE characteristics (Chapter IV). If some, or all of the characteristics
vary significantly, we could conclude that socio‐ecological context is a sig-
nificant influence on the JE phenotype for human infants (support for Case B
in Figure 3). Alternatively, if there is no variation in JE characteristics among
the human groups, we could conclude there may be a normative or perhaps a
singular universal human phenotype of joint attention (Case A in Figure 3).
We compare three groups of chimpanzee infants to describe within chimpanzee
species variation (Chapter V). We might find there is significant variation in
some, none, or all of the different characteristics of triadic joint engagement
across the chimpanzee groups. If some, or all characteristics are different, we
could conclude that environment is a significant influence on the JE phe-
notypes of chimpanzee infants (Case X in Figure 3). If there is no variation,
we could conclude there might be a normative or perhaps a singular, uni-
versal chimpanzee joint attention phenotype (Case Z in Figure 3). We com-
pare the extent of diversity of JE forms in human infants to that in
chimpanzee infants to investigate between species variation (Chapter VI). If
there are shared JE phenotypes, or shared characteristics in the cross‐species
comparisons, then this finding supports a conclusion that at least some JE
phenotypes, or some characteristics are not unique to humans. If none of the
JE phenotypes or characteristics are similar between the human and chim-
panzee infant groups (i.e., no overlap in forms between the species), then this
result would support a conclusion that there are species differences or
species‐unique forms of triadic joint attention.

We conclude (Chapter VII) with a general discussion of the empirical and
theoretical value of our model, reflecting on the consequences of embracing
diversity in human and chimpanzee samples, decolonizing definitions of
joint attention, and making an ecological commitment to naturalistic ob-
servation. With a newly decolonized view of joint attention, we reflect on what
we now know about JE, whether there are normative forms of JE in human
and chimpanzee infants, whether triadic connectedness is universal, and
whether it is uniquely human.
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III. General Methods to Study Joint Attention in Context

In this chapter, we discuss how we applied our new comparative design
(e.g., gathering multiple samples of each species), how we developed an in-
clusive coding scheme to describe triadic joint engagement (JE) for both hu-
man and chimpanzee infants across diverse socio‐ecological settings, and how
we planned to undertake analyses. In general, we wished to describe joint
attention in ways that preserved the core phenomenon, triadic connectedness,
while allowing for separate consideration of each of the component parts (i.e.,
social partner, shared topic, emotional surround, and initiator), that we call the
JE characteristics. In general, we wished to describe triadic joint engagement
in ways that did not disadvantage groups that (1) had a primarily proximal
caregiving style and, for example, did not engage in large amounts of face‐to‐
face contact; (2) might have numerous social partners in addition to the
mother; (3) did not regularly play with toys; (4) valued calmness in infant
emotional expressions; and/or (5) valued adult‐led interactions. We include
here an overview of the data summary and overall analytic strategy (but more
specifics are included in the appropriate chapters).

III.I. Selection of Samples

We selected diverse samples of human infants and chimpanzee infants
(described in Table 4). Our goal was twofold. One goal was to describe the
extent to which there was a range of forms (and functions) of joint en-
gagement, which could only be evident by observing diverse groups. A
second goal was to assess whether there was an advantage in making spe-
cies comparisons with this new design (that highlighted how lived experi-
ences impact joint engagement) compared with the two‐group, two‐species
design, typical of current comparative studies. It is unreasonable, however,
to think we could sample all possible human groups or all possible chim-
panzee groups. We selected just a few groups and tried to maximize di-
versity in the socio‐ecologies of the samples within species. We hoped to
have some comparability in settings across species, but given species dif-
ferences in social and ecological variables, we are confident that even
sharing a foraging forest ecology does not equate the socio‐ecological ex-
periences of human and chimpanzee infants. For each species, we chose to
observe some infants that lived by foraging within a tropical rain forest
(Gombe chimpanzees and Aka humans), and some infants that lived in
urban settings (U.K. humans and Home‐raised chimpanzees). We chose
the other settings as socio‐ecologies that are representative for large
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numbers of people and chimpanzees, that is, subsistence farming com-
munities, and captive, stable, group‐living settings, respectively. We were
also drawn to using samples for which videotaped observations were
available.

We chose to use recorded observations of 1‐year‐olds that (mostly) had
already been collected. We valued making use of existing databases to align
with initiatives to increase transparency and replicability. Additionally, the
use of existing data sets is advocated by research councils (e.g., Secondary
Data Analysis Initiative from the U.K. Research and Innovation funding
council), and scholarly societies (e.g., the use of Data Sets and Repositories by
the American Psychological Association). These initiatives attest to the fact
that existing archives are relatively rarely used. We found that using existing
archives allowed us to have a relatively larger sample size and more groups
than would have been possible if we collected all the observations expressly
for this study. An argument could be made that collecting new observations
would better suit the purposes of a specific study. However, what was most
important to us was that the videotapes had an ethological focus, and this
matched exactly the focus of the existing videotapes that we wished to
use. Hence there was no overall advantage to collecting new videotaped
observations and, as we illustrate below, there were several advantages to
using existing archives.

Some of the tradeoffs between collecting new observations and using ex-
isting videotaped observations are highlighted by considering the Gombe
Stream Nature Reserve chimpanzee and the Aka human samples. At Gombe,
between 1 and 3 infants were born in each year from 1979 to 1983 (Goodall,
1986), and between 0 and 5 infants were born in the years between 1992 and
2004 (after which regular videotaping ceased). To collect live observations from
10 individual 1‐year‐old chimpanzees at Gombe would have taken several years.
From 1990 to 2004, Bill Wallauer regularly collected videotaped observations
that are currently housed at the Jane Goodall Institute Research Center, at
Duke University, managed by Professor Anne Pusey (Wilson, 2012, see https://
evolutionaryanthropology.duke.edu/jane-goodall-institute-research-center). KAB
spent 1 week at the Jane Goodall Institute Research Center searching the Gombe
archives to collect videotaped observations of chimpanzee infants. From an initial
list of 33 infants that were available in the videotape archive, 14 infants were
selected based on the following criteria: (1) prioritizing the most recent ob-
servations (which focused on one chimpanzee family each day); (2) prioritizing
those sessions containing the longest durations in which the infant was visible
(which was determined with reference to brief field notes); and (3) minimizing the
selection of infants whose mothers died within 4 years (i.e., while they were still
infants, n= 13). This resulted in a selection of 12 Gombe chimpanzee infant
videotapes spanning across 10 years (1993–2003). In contrast, observations of the
Aka human infants were expressly collected for this project in a single field season
in 2010. But to collect a gender balanced sample of 10 hunter‐gatherer 1‐year‐old
infants, BH videotaped in nine different Aka camps, in which he had become a
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familiar, albeit seasonal, presence due to many years of fieldwork (B. S. Hewlett &
Roulette, 2016).

The remaining groups were videotaped for other purposes, although all
observations had an ethological focus, that is, they were focused on naturally
occurring behavior in the infant’s natural context. The U.K. humans and
Chester Zoo chimpanzee infants were videotaped (in 2007/2008 and 2006,
respectively) for a comparative study of facial and body expressions during
play (Ross et al., 2014). The U.K. human infants were observed for three
sessions of 40 min each. The Chester Zoo videotapes used for the current study
were 30‐ to 60‐min sessions, selected from 2 to 3 days of continuously video-
taped observation in which infants were active, including engaging in solitary
or social play (Ross et al., 2014). PRI chimpanzee infants were videotaped once
a week to obtain a record of their development (e.g., videotaped observations
from 2000 when the infants were 0‐3 months were used for Bard et al., 2005).
Nso human infants were videotaped (in 2004/2005) for a study of naturally
occurring attachment behaviors (Otto & Keller, 2015; Otto, 2008). The
home‐raised chimpanzees were videotaped regularly by a film crew (they were
1‐year‐old in 2001) to obtain a record of their development to be used later in
a television production. All infants were habituated to human observers and
had regular experience with video cameras. All observations focused on
the unstructured on‐going activity of the infants, without intervention by
experimenters or external observers, while the infants were awake.

The initial aim was to have a 60‐min focal observation of each infant. This
aim was obtained for the U.K. human infants (in two or three 40‐min ses-
sions), the Aka human infants (in one 60‐min session), the home‐raised
chimpanzee infants (in multiple sessions totaling over an hour), and the PRI
chimpanzee infants (in two 60‐min sessions), but we had on average 37 min
for each of the Gombe chimpanzee infants, 28 min for each of the Chester
chimpanzee infants, and approximately 30 min for nine of the Nso human
infants (and three 20‐min sessions for the other three Nso infants). We de-
cided it would be best to have the same amount of observation for all groups.
Therefore, we coded only one 40‐min session for the U.K. human infants,
30–40 min for the Nso human infants, and a randomly selected 30‐ to 45‐min
portion of the Aka human infants (four were coded from the start, four were
coded from 10 to 30 min into the hour‐long session, and two were coded
45 min from the end). The result was the coding of approximately the same
amount of observation time across all infants (an average of 40 min per
subject: Figure 4a). The duration of observations did not differ significantly
across groups, Kruskal–Wallis H(5)= 8.97, p= .11, and did not differ across
species (M [SD] for the human infants was 36.9 [5.3] min and for the
chimpanzee infants was 39.6 [23.8] min), Mann–Whitney U test, U= 276,
p= .45. Not surprising, there were significant differences in visibility across
human groups, Kruskal–Wallis H(2)= 6.15, p< .05, and across chimpanzee
groups, Kruskal–Wallis H(2)= 7.15, p= .03 (Figure 4b). When making
comparisons, therefore, we used percentages, rather than raw number of
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intervals, to resolve individual and group differences in observation and
visibility times.

III.II. Coding of Behavior

We developed a coding scheme to describe various aspects of triadic joint
engagement (JE) that could be used for all infants (human and chimpanzees)
from videotaped observations. Specifically, we wished to describe several
characteristics each time we observed a triadic joint engagement. In this
section, we document our decisions involved in constructing the coding
scheme and then provide details of applying the coding scheme, including
inter‐observer reliability.

III.II.I. Development of the Coding Scheme
The first decision was whether to code events (e.g., observe until a JE bout

occurred) or to code time intervals (e.g., describe JE within each specified time
period, see Bakeman & Gottman, 1997). We wanted to preserve some level of
time information (an argument against using simple frequency counts) but did
not require frame‐by‐frame micro‐coding (an argument against very fine‐
grained time considerations). We chose to code by timed intervals because we
were interested in cross‐classifying each JE event (Bakeman & Gottman, 1986,
1997) specifically by the four characteristics of partner, shared topic, emotional
surround, and initiator (see below), and were not interested in distinguishing
different durations of events. We have found that timed intervals keep the
observer’s task focused and relatively easy (i.e., deciding whether or not JE
occurred in a short time window is easier than maintaining constant vigilance

FIGURE 4.—Observation time and visibility. These figures show the total amount of ob-
servation time (T) and the amount of visible time (V) for the human infants (a) and the
chimpanzee infants (b) of our empirical studies. Individual data points (some over-
lapping) are shown, joined across T and V (for all infants), with 25–75% error bars and
medians (for all but Home‐raised chimpanzees).
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to catch each bout of JE, especially if they are infrequent and/or brief).
Moreover, assessments of agreement between observers (for training and for
reliability) are facilitated by the point‐by‐point comparisons made manifest
when the points are timed intervals.

Our second decision concerned the duration of the intervals. We balanced
knowledge about the typical duration of a bout of JE with its typical frequency of
occurrence. Previous research suggested that approximately two bouts of coor-
dinated joint engagement occurred in a 10‐min semi‐structured observation (in
12‐month‐old infants with mothers or with peers), and that the mean duration
was approximately 10 s (for bouts with the mother and approximately 5 s for
bouts with a peer, see Bakeman & Adamson, 1984). With a 10‐s window,
therefore, we could theoretically capture each instance. Since joint engagement
is reported to be relatively infrequent in infants of this age, and usually a few
seconds are required to distinguish one bout from another, we felt that it was
unlikely that two bouts would occur in the same time window if we chose a 10‐s
window. Since our observations were not structured or semi‐structured, and
partners could be other than the mothers, we did not expect that the duration of
JE events would be longer or more frequently occurring in our samples com-
pared to those previously observed. Therefore, we chose to use 10 s intervals,
expecting to capture a maximum of one bout of joint engagement, and
expecting that many intervals would not contain any JE events.

The third and most time‐consuming aspect was deciding on the codes.
KAB and LB developed the core aspects of the coding system (JE presence,
JE Partner, Emotional tone, and Initiator). After training was completed
(consisting of practice coding, comparing and discussing coding choices for
specific intervals, and checking agreement), KAB and LB independently
coded 16 sessions (some of the Nso human infants, some of the U.K. human
infants, the Chester Zoo chimpanzee infants and the PRI chimpanzee in-
fants). Good reliability (κs above .70) was found for nine randomly selected
sessions. With this pilot project completed, KAB was awarded a research
grant to obtain more diverse samples of human and chimpanzee infants,
and to fund a primary coder. During the grant writing process, another
characteristic of joint attention was added, specifically shared topic.

There are many possible ways to conduct the coding work (Bakeman &
Gottman, 1986, 1997). One person can do most of the work or the work can
be divided with different coders given various parts of the work (e.g., coding
different categories or different subsets of the corpus). There can be coding
teams (splitting the work or all teams doing all the work), or every coder
could be compared to an established gold standard. Regardless of how the
coding work is done, agreement between coders (whether the coder is an
individual or a team) must be established to convince the researchers and the
scientific community that anyone properly trained, given the same coding
scheme and the same observations, would obtain the same data (within
reason). Cohen’s κ is used to determine the degree of agreement between the
two observers corrected by chance agreement (Bakeman & Gottman, 1986).
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We chose to use a primary coder for several reasons. Coding was a
time‐consuming job, requiring more than the typical 10 to 1 rule of thumb (i.e.,
time for training+ time for coding+ time for checking reliability= 10 times the
amount of observation time). Given we had 51 sessions of approximately 40min
each, we anticipated coding would take approximately 20,400min. But it ac-
tually took much longer, especially with the Gombe chimpanzee infants, which
required extra time to locate the small infant amid complex ecological settings,
and to code the age/sex class of social partners amid fluid dynamics of social
composition. Moreover, this coding required familiarity with both human in-
fants and chimpanzee infants, which is not commonly available. Training a
coder was a labor‐intensive process, which took several months for each reli-
ability coder. If we had more coders, there would have been increased need for
more time and more inter‐observer checks.

The coding was descriptive, designed to segment observations in an
organized systematic way, without specific a priori hypotheses. KAB was
familiar with both human and chimpanzee infants, had the time to conduct
the coding (with funds obtained from The Leverhulme Trust), and took on
the task of primary coder. KAB and LB established the coding system and
established good inter‐rater reliability with the initial samples (see above).
KAB coded additional samples (Aka human infants, the Gombe chimpan-
zee infants, and the home‐raised chimpanzee infants) and additional in-
dividuals (more Nso human infants and more U.K. human infants). When
almost all coding was completed, a new independent observer (JoA) was
trained. Once trained to satisfactory standards of interobserver agreement
(point‐by‐point comparisons with KAB and Cohen κs of >.7 for each
characteristic), JoA independently coded 10 sessions that were formally
assessed for reliability with KAB. The sessions for the reliability assessment
were semi‐randomly selected from all sessions; two sessions were randomly
selected from each of five periods of coding (early, early‐middle, middle,
middle‐late, and late), with the proviso that all groups were sampled.
Therefore point‐by point reliability was assessed again in 21% of the corpus
(15–20% was recommended by Bakeman & Gottman, 1986). Advice for
acceptable κ levels has been adjusted in recent years, in order to account for
both the desired level of accuracy and the number of mutually exclusive and
exhaustive categories in a coding scheme (Bakeman & Quera, 2011). We
found that reliability was above acceptable levels, with at least 80% observer
accuracy, for all forms in the five classifications (percent agreement and
κ values, combined for KAB with LB and KAB with JoA, are reported for
each characteristic below).

In summary, we developed our coding system following guidelines for
best practice in observational methods (Bakeman & Gottman, 1986, 1997;
Bakeman & Quera, 2011). We initially made narratives of observations,
described behavioral characteristics of triadic joint engagement, and then
derived mutually exclusive and exhaustive categories of forms of each char-
acteristic (arriving at the coding scheme outlined in Table 3). We carefully
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paired these descriptive categories with our research questions in designing
the coding scheme. We ascertained that two independent observers, after
training, could agree with a primary coder (with a minimum of 80% observer
accuracy) on coding categories by taking formal reliability assessments at
multiple times during the coding process.

III.II.II. Applying the Coding Scheme

We designed a coding template with the Mangold software INTERACT.
For a 40‐min observation, 240 intervals of 10 s each were put in place, and
keys were assigned for all possible classifications (the forms of each charac-
teristic). Coding each interval with one choice for each characteristic was
possible because we decided to make our classifications exhaustive (there was
always something to code in an interval). Coding each interval with only one
choice was possible because our classifications were mutually exclusive (only
one code was possible for each characteristic). The available codes for each
category are listed in Table 3.

With the INTERACT software, our template (the coding sheet) was
linked with the videotaped observation. When we began an observation, the
videotape advanced for 10 s and then stopped, allowing the coder to enter
data for that interval. The initial decision was whether JE occurred. If JE did
not occur or if the infant was not visible, the appropriate code was entered,
and the next interval was played. If JE occurred, the coder entered the

TABLE 3
AN OVERVIEW OF THE CODING SCHEME FOR DECOLONIZED JOINT ATTENTION (TRIADIC CONNECTEDNESS)

Triadic Joint Engagement Event (JE): “Is the infant engaged with someone about
something”? There were three mutually exclusive and exhaustive answers to this question: Yes
(JE), No, and Not Visible. For each 10 s interval, if the answer was yes, then the following
characteristics were coded.

Partner: “With whom is the infant engaged?”. There were six mutually exclusive and
exhaustive answers to this question: 1. Adult female (includes older adolescent females);
2. Adult male; 3. Infant; 4. Juvenile; 5. Multiple partners; 6. Unclear.

Shared Topic: “What is the topic about which infant and partner are jointly engaged?”
There were eight mutually exclusive and exhaustive answers to the question: 1. Object;
2. Food; 3. Locomotion; 4. Social Play; 5. Gaze Follow; 6. Social Reference; 7. Give and
Take; 8. Social Other (not any of the above social topics).

Partner’s Emotional Tone: “What is the emotional tone surrounding the infant while s/he
is engaged jointly with others about shared topics?” Nine mutual exclusive and
exhaustive answers to this question were coded, but they were summarized after coding:
1. Positive tone (includes Positive Affect, Encouraging, and Entertaining); 2. Negative
tone (includes Negative Affect, Discouraging, Prohibiting, and Punishing); 3. Other
overt emotion; 4. Unclear; 5. No Emotion.

Initiator: “Who initiated the joint engagement”? There were four mutually exclusive and
exhaustive answers to this question: 1. Infant‐initiated joint engagement (IJE);
2. Responsive Joint Engagement (RJE); 3. Both RJE and IJE; 4. Unclear/unknown.

Joint Attention phenotype (JA): After coding was completed, we computed the percent of JE
in this particular form, with IJE, positive tone, an adult female partner, and an object.
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classifications for each of four characteristics described below (i.e.,
cross‐classifying each event, see Bakeman & Gottman, 1997).

Triadic joint engagement. For every 10s interval, coders first asked themselves
whether there was a bout of triadic Joint Engagement (JE). The coder asked
the question at the conceptual level of “Is the infant engaged with someone
about something?” and answered with one of three mutually exclusive and
exhaustive codes: YES, No, or Not Visible/unclear.

Yes (JE present) was recorded if the infant was attending, either visually
or through some other modality, to a social partner (or with multiple part-
ners) while both were engaged in a shared topic (see below). Behavioral
evidence was required that the infant was attending to the social partner
while both infant and partner were engaged with the same activity. Attention,
and the behavioral acknowledgment that they were engaged together, could
be manifest in tactile, vocal/auditory, or visual behavior (see Section II.IV.III
for an extended explanation).

There were occasions when the duration of a bout of JE was considered
while coding. Sometimes the timed interval split a single bout of JE (that
lasted a total of approximately 10s, but the bout was visible in two consecutive
intervals). If this happened, JE was counted in the interval that contained the
majority of the bout. On occasions, there were two bouts (each lasting less
than 10 s) in a single timed interval. When this happened, only the bout with
the longer duration was coded.

No (JE absent) was recorded if the infant was engaged in a solitary
activity, was not engaged in any activity, or was engaged only with a social
partner (and no shared activity).

Not Visible/Unclear was recorded if the infant was not visible, the
partner was not visible, or it was unclear whether the infant was engaged with
someone or engaged with some activity.

Interobserver agreement about whether JE was present or absent
was excellent. There was 91% agreement, and Cohen’s κ was .81. This is
equivalent to the expected value for 95% accuracy, given two codes that are
equiprobable (Appendix A: Bakeman & Quera, 2011).

If there was a bout of JE in a 10s interval, then coding continued with
the descriptive specifications of each of the four characteristics (i.e., social
partner, shared topic, emotional tone, and initiator—defined below). If
not, the coder moved on to the next time interval and started the coding
process anew.

Social partner. The 10‐s interval was replayed, while the coder asked them-
selves “With whom is the infant engaged?” We wanted empirical information
about the age, sex, and number of social partners with whom the infants
engaged in joint engagement and did not assume that the infant would only
engage with the mother. Unfortunately, we had little information about sp-
ecific kin relationships in our samples, and the coders could not identify the
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mother in some samples. Therefore, we decided to identify social partners by
the following major age/sex classifications.

We used six mutually exclusive and exhaustive categories of social
partner: (1) Adult female (includes older adolescent females); (2) Adult male
(includes older adolescent males); (3) Juvenile defined as noticeably older,
bigger, and/or more competent than the infant; (4) Infant defined as about the
same age (or younger) or with approximately the same level of competencies
as the focal infant (or less); (5) Multiple was coded when the infant was at-
tending to or engaged with more than one social partner in the same bout of
JE; (6) Not visible was coded when it was clear that there was a social partner
but their age/sex class was not identifiable. For example, only the arms or the
back of the social partner were visible. For classification of social partners,
there was good to very good reliability, 86% agreement and a Cohen’s k of .77
(from visible intervals). This κ is equivalent to the expected value for six codes
with 90% accuracy between observers (Appendix A: Bakeman & Quera, 2011).

Shared topic. The 10‐s interval was sometimes watched for a third time while
coders asked themselves “What is the topic about which infant and partner(s)
are jointly engaged?”. The shared topic could be a variety of objects or
activities, as long as it was previously determined that there was joint
engagement (see above).

Coders were instructed to select the topic that best described the bout in
the interval, choosing from the following eight mutually exclusive and ex-
haustive shared topics (see Section II.IV for rationale for these choices).
(1) Object; (2) Food; (3) Locomotion; (4) Social Play; (5) Gaze Follow was
coded when the engagement was with the activity of following gaze rather
than engagement with the target activity, object, or location; (6) Social
Reference; (7) Give and Take; (8) Social other. We noted that if there was
not a clearly identifiable shared topic, then the interval could not be coded as
JE. Reliability was fair to good for the categorization of shared topic, with
73% percent agreement and a Cohen’s κ of .67. This κ exceeded the expected
value with eight codes for 80% accuracy between observers (Appendix A:
Bakeman & Quera, 2011).

Emotional tone. Sometimes a fourth pass through the observations was nee-
ded to code the emotional tone surrounding the bout of JE. The following
categories provide mutually exclusive and exhaustive options to answer the
question “What is the emotional tone that surrounds the infant while s/he is
engaged in this bout of triadic joint engagement?”. This is coded considering
infants’ experience of others’ emotional tone, so that the emotional tone of
the face, body, and voice of social partners is important. Note that language
utterances were not translated, and language was explicitly not used in
making these decisions about emotional tone.

(1) Positive emotional tone. There were three types of positive tone
that were coded separately. Due to some difficulties with reliability among

95

General Methods



the positive emotional tone categories, they were lumped together after
coding was completed, into this single category of positive emotional tone,
which included positive affect, encouraging and entertaining; (2) Negative
emotional tone. Three types of negative emotion tone were coded separately,
negative affect, prohibiting/discouraging, and punishing. Because these
codes occurred infrequently, we collapsed them after coding was complete;
(3) Other emotion. This category was used when the social partner definitely
displayed some emotion, but the emotion was not one specified in any of the
above codes. These emotions were not specified in advance as emotions that
would support joint attention (e.g., soothing, comfort, pride, teasing);
(4) Unclear. This category was used for two situations: First, when the social
partner appeared to be indicating some kind of emotion, but the nature or
type of display was unknown; and second, if the emotional tone of the
partner was not strongly present or not clear enough to classify in any other
category; (5) No Emotion. This category was used when the partner(s) did
not express, exchange, or display any obvious emotional information, that is,
they maintained emotional neutrality in face, body, voice, and action.

Reliability for emotional tone was good to very good. Inter‐observer
agreement was assessed with six emotional tone categories (positive tone,
negative affect, discouraging, punishing, prohibiting, and none), and there
was 85% agreement and a Cohen’s κ of .71. This κ exceeded the expected
value with six codes for 85% accuracy between observers (Appendix A:
Bakeman & Quera, 2011). Note that analyses, however, used only three
categories of positive emotional tone, negative emotional tone, and none.

Initiator. Four mutually exclusive and exhaustive categories were used to an-
swer the question “Who initiated the joint engagement?”. IJE. Infant‐
initiated Joint Engagement meant that the infant acted in some way to begin
the joint engagement; RJE. Responsive Joint Engagement means that the
infant responded to someone else’s initiation of the joint engagement bout;
Both RJE and IJE. Occasionally, both the infant and the partner initiated a
bout at the same time, or more rarely, there was more than one bout of joint
engagement in a 10‐s interval, each lasting the same amount of time, and the
initiator was different. Both was recorded in these instances. Unknown/
unclear—Occasionally, it was not clear who initiated the bout, or the begi-
nning of the bout was not visible. In these instances, unknown was recorded.

Reliability for the category of Initiator was 82% agreement and Cohen’s κ
of .64, with the three categories. This κ exceeded the expected value with
three codes for 85% accuracy between observers (Appendix A: Bakeman &
Quera, 2011).

We note that there was slight drift only in the classification of initiator. The
original definition assumed that there would be one bout, or one major bout of JE
in an interval. JE occurred more frequently than expected. Toward the end of
coding, the practice of only indicating the initiator of one bout shifted to coding
both bouts when they occurred in an interval, hence “both infant‐initiated and
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other‐initiated” was coded more often than at the beginning of coding. This
situation was noticed at the end of coding. This problem was easily corrected.
KAB reviewed each occurrence of Both IJE and RJE and re‐coded each one with
the initial definition of coding only the major bout within an interval. The re-
ported reliability scores were obtained after this correction.

III.III. Data Summary

The average number of intervals per session was 228 (38min), but the
average number of intervals in which the infant and/or their JE activity was
visible was 174 (29min). Although we selected the same amount of ob-
servation time across groups, there were differences in amount of time in
which the infants (and/or their JE activities) were visible (Figure 4). Raw
frequencies of the number of 10 s intervals containing JE were transformed
into percentages of visible time (i.e., number of 10 s intervals per total ob-
servation time in which infants and/or their JE was visible × 100). The per-
centages in categories of social partner, shared topic, and emotional tone
were percentages of 10 s intervals containing JE. For initiator, rates were
computed because we wanted to compare IJE to RJE, and rates, but not
percentages, were independent. Rates were computed as the number of
initiations per six 10 s intervals (per minute) of visible observation.

We specified one phenotype of JE that was of particular interest, as the
literature suggested it could be unique to humans and lead to shared in-
tentionality (Call, 2009; Tomasello, 2019). We counted the number of JE in-
tervals in which the following characteristics co‐occurred, JE was with an adult
female, object was the shared topic, there was a positive emotional tone from
partner(s), and the bout was infant‐initiated. We labeled this phenotype as the
Joint Attention phenotype (JA). JA was distinguished from all other types of JE, in
advance of conducting the analyses. Although it is more common in the de-
velopmental literature to characterize JA with infant affect than with partner
affect, JA is commonly characterized in this way in the comparative literature.
In the contextualization of JE that underpins our study, we wished to char-
acterize the emotional tone surrounding those times when infants engaged
with others about something, to further specify the socio‐ecological setting. It
is thought by some (Call, 2009; Carpenter & Call, 2013; Carpenter & Liebal,
2011; Milward & Carpenter, 2018; Tomasello, 2019) that the combination of
infant‐initiation (suggested to index internal motivation) and positive emotion
(suggested to index the sharing motivations) distinguishes human‐unique
joint attention. So, we wished to compare the prevalence of this particular
phenotype across our human and chimpanzee samples.

III.IV. Data Analytic Strategy

Our analytic strategy was descriptive. With the small sample sizes, even
with random selection of infants, we do not claim that our results are
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representative for the respective populations. Normal distributions were
uncertain: Medians rather than means, and 25–75% error bars (lower and
upper quartiles, respectively) rather than SDs are reported (in the figures and
text). We use nonparametric statistics to determine where there are mean-
ingful significant differences across our samples, to inform about which be-
tween group differences outweigh within group differences.

Our specific analytic strategy was first to investigate within species com-
parisons comprised four steps as applied to the human samples (Chapter IV)
and the chimpanzee samples (Chapter V). The initial step was to ascertain if
there were significant within species differences in the form of each of five
characteristics: (1) JE type had two forms; (2) JE partner had six forms;
(3) Shared topic had eight forms; (4) Emotional tone had three forms, and
(5) Initiator had two forms. For the humans, we conducted a Kruskal‐Wallis
One‐way Analysis of Variance by Ranks for the within species comparison of
each characteristic, a nonparametric analysis that is appropriate for multiple
groups (Siegel & Castellan, 1988). If the overall group difference was sig-
nificant, we took the second step to conduct pair‐wise sample comparisons.
We used the Mann–Whitney U test, which is a powerful nonparametric test
for pair‐wise comparisons (Siegel & Castellan, 1988). For the chimpanzees,
we compared the Gombe to the PRI/Zoo groups, and provided descriptive
results for the Home‐raised infant chimpanzees. Specifically, we state
whether the two data points of the Home infants fell within the error bars
(EBs) of the other groups, below the lower quartile (LQ) or above the upper
quartile (UQ). The two Home chimpanzees were omitted from all inferential
statistics reported in the remainder of this monograph (i.e., analyses con-
sidered only two chimpanzee groups). We set the significance level at p< .05
and report exact p values.

The following two steps were followed to ascertain whether there were
between species differences (Chapter VI). The initial step determined whether
there was significant variation across the five groups in the form of each
characteristic (with the Kruskal–Wallace analysis of variance [ANOVA] by
ranks), and if this was significant, we conducted cross‐species pair‐wise
comparisons (with Mann–Whitney U tests) to describe which human samples
were significantly different from which chimpanzee samples.

The third and fourth steps of our analytic strategy were describing the
predominant form of each characteristic and then constructing a configuration
of predominant forms, which we called the JE phenotype. The JE phenotype
was composed of the predominant forms of the five characteristics: type of
triadic connectedness (JA phenotype vs. JE), social partner (JE with an Adult
Female vs. all other possible partner types), shared topic (JE with object vs. JE
with social activity), emotional tone (positive vs. non‐positive) and Initiator
(infant rate vs. partner rate). For the five groups, we compared these two
predominant forms with the Wilcoxon Signed Rank Test, a nonparametric test
for paired samples that considers both the direction and magnitude of dif-
ference (Siegel & Castellan, 1988). This analysis revealed whether one form
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was significantly more prominent than the other. If there was not a significant
difference, we stated that there was not a predominant form when we con-
structed JE phenotype to describe each sample. These two steps produced
descriptions of triadic joint engagement in our groups, based on observations
of the relative frequency of the forms of each characteristic in unstructured,
natural, diverse socio‐ecological settings for human and chimpanzee infants.

We added a final analysis to determine whether we could confirm or
reject conclusions about species differences in triadic joint engagement by
analyzing the predominant forms. We documented whether there was sig-
nificant within species variation among the human infant samples (to answer
the question of whether there was one, or more than one joint engagement
phenotype in humans) and among the chimpanzee infant samples (to answer
the question of whether there was one, or more than one joint engagement
phenotype in chimpanzees). We determined whether there were differential
patterns in cross‐species comparisons to answer the question of whether
human joint engagement phenotype(s) differ from chimpanzee joint en-
gagement phenotype(s).

It was important to simultaneously consider both within and between
group differences to support a conclusion about the presence (or absence) of
species differences in JE phenotypes. If there was significant variation within
one species, then extra care was required for the cross‐species comparisons
(e.g., if human infant groups varied significantly in positive emotional tone,
then the positive emotional tone of chimpanzee infants had to be compared
to each of the human infant groups to determine if positive emotional tone
differed across the species). We could conclude that we found differences
attributable to species membership when there was no overlap across species,
in other words, when all groups of one species were distinctly different from
all groups of the other species, and, of course, when all cross‐species differ-
ences were in the same direction (e.g., all the human groups were sig-
nificantly higher than all the chimpanzee samples). This final analytic
summary allows us to determine whether there were between species differ-
ences above and beyond any within‐species differences. This analysis is
helpful in evaluating the advantages (or not) of using our inclusive model.

99

General Methods



IV. Joint Engagement in Human Infants

We apply our new research design, sampling multiple groups of human
infants from diverse ecologies, and our decolonized definitions to inves-
tigate the extent to which joint attention is contextualized. In this chapter,
we describe JE in human infants, by cross‐classifying each event with four
characteristics, specifically, type of social partner, of shared topic, of sur-
rounding emotional tone, and initiator. We sample human infants that were
living in urban settings of university towns in the England (U.K.), living a
foraging lifestyle in the tropical rainforest of Africa (Aka), and living a
subsistence farming lifestyle in rural Africa (Nso). This design embraces
diversity in subsistence and living arrangements, and has promise to
identify outcomes that may be different within the species (and thus con-
tribute to consideration of cross‐species comparisons in Chapter V). The
socio‐ecological settings are diverse, allowing us to understand whether
different socio‐ecological experiences influence the form and function of
the triadic joint engagement of human infants. Here we describe the pre-
dominant form of each characteristic to arrive at a JE phenotype for each
sample, which we compare to the JA phenotype that is typical of infants
living in WEIRD settings.

IV.I. Methods to Study JE in Human Infants

IV.I.I. Subjects
We coded the behavior of 30 human infants. Eight infants were living in

urban settings in the south of England (U.K. sample, see Ross et al., 2007), 10
infants were living in hunter‐gatherer communities in the tropical rainforest
of the Central African Republic (Aka, see B. S. Hewlett, 1991; B. S. Hewlett &
Roulette, 2016), and 12 infants were living in communities of subsistence
farmers in rural villages of North West Cameroon (Nso, see Keller, 2007;
Nsamenang, 1992/2017; Otto & Keller, 2015). Approximately 40 min of
videotaped observation were coded for each infant (see Chapter III for more
details).

All infants were approximately 12 to 14 months of age when videotaped.
The exact chronological age was known only for the U.K. sample (M= 12
months, 8 days, range was 11 months, 18 days to 13 months, 2 days). In both
the Aka and Nso samples, age was approximated by the authors, based on
discussions about the social and physical milestones of each infant in com-
parison to those typical of a 1‐year‐olds (based on occasions when age was
known). In the Aka communities, BH talked with the parents about the time
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of the birth, comparing infants’ birth with the seasonality of flora and fauna
(e.g., honey season or availability of caterpillars that varies seasonally). Aka
infant development tends to be categorized by motor milestones, for exam-
ple, before crawling (infants are labeled molope), crawling until walking
(infants are labeled dibinda), and from walking until age 5 or 6 years (mona).
Infants in the current sample were mostly walking, between dibinda and mona.
Similarly, in the Nso communities, the exact chronological age is often
not known, but, in these communities, infant age may be characterized by
the chores or duties they can perform. An infant who can help, to some
extent, carry sticks from the woods to the home (when someone else bundles
them and places the bundle in their arms), is one that is approximately
12 months old. Approximate age can be determined by comparing infants
with these skills when age is known, on rare occasions. Older infants can pick
up the sticks and carry them, and older children can pick up, carry, and
bundle the sticks for the infants to carry.

IV.I.II. Settings
In this section, we describe the local socio‐ecological settings for the three

groups of human infants that we sampled (summarized in Table 4). More
information about cultural patterns of caregiving practices, social norms, and
the ways in which culture impacts human infants’ daily life for the Aka and
Nso human samples are available in Chapter II and can be found elsewhere
(for Nso, see Keller, 2003; Keller et al., 2006; Nsamenang, 1992/2017; Yovsi
et al., 2009; for Aka, see B. S. Hewlett, 1992; B. S. Hewlett & Lamb, 2002;
B. S. Hewlett & Lamb, 2005; B. S. Hewlett et al., 1998; B. S. Hewlett, 1991;
Meehan & Crittenden, 2016; Meehan & Hawks, 2013).

U.K. The U.K. infants were videotaped in their home, which was a
located in a town or city near a University in the south of England.
Observations took place inside, on the ground floor of permanent houses,
mostly in the living room (Supporting Information Figure S1a). Mothers
and infants sometimes ventured into the kitchen, dining room, or outside
patio. There were multiple toys and books available for the infant to play
with and some technology, like TV screens or radios, which were off limits
for infants. Mothers often sat on a sofa or on the carpeted floor, whereas
infants walked or sat on the floor. Three infants had older siblings, be-
tween 3 and 4 years of age, who were present during the video. Sometimes
fathers, older siblings, or other family members interacted with the infant.
Although not specified by the experimenter, no non‐family members were
present.

All sessions were scheduled with the mother in advance to avoid meal-
times and nap times. Parents were asked to go about their normal daytime
activities. Four mothers worked part‐time (three in office settings), and all
fathers worked full‐time (in managerial positions or skilled careers).

Aka. The 10 Aka infants were videotaped in their home camp setting
(Supporting Information Figure S1b). The physical setting of the camps
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consisted of clearings in the forest or village with 5–10 beehive shaped huts
that take a few hours to construct. Hunting and gathering of wild foods are
the primary economic activities. Camps are relatively dense; 25–35 people
live in an area of about 2800 ft2 (262m2: B. S. Hewlett et al., 2019). Most
people, including the infants, stayed outside of the huts during most of the
day, because meals were prepared and social activities took place outside. The
houses are small (about 52 ft2; 5m2) in part, because people prefer being
close to each other at night. Infants had access to forest vegetation around
the camp but generally stayed in the cleared areas. The infants had access to
various objects, such as cooking utensils, machetes, the occasional plastic
bottle, and food items, but there were no toys, per se. Infants could interact
with any member of the community of mixed ages and sex, and a wide variety
and large number of potential partners were always available.

During the videotaped sessions, people were asked to go about their
normal activities around camp. Most of the adults walked about or sat on the
ground in small groups outside of the huts, and some prepared food. Juve-
niles and adolescents stood, walked about, and some played games. Infants
either walked, stood, sat on the ground, or sat on someone’s lap.

TABLE 4
DEMOGRAPHIC INFORMATION

Group (n) Video Dates Caregivinga Physical Ecology

Social Partners
(Total Individuals
Available Per Infant)

Human
U.K. (8) 2007–2008 Distal University towns 2 parents+ sibling [some]

and grandmother
[some]; (2–4)

Aka (10) 2010 Proximal Mobile camps Mixed age/sex/kin
groups (25–35)

Lowland Tropical Forest
Nso (12) 2004–2005 Proximal Rural community Mixed age/sex/kin

groups (6–45)
Highland Savannah

Chimpanzee
Gombe (12) 1993–2003 Proximal Tropical Rain Forest Variable groupings of

mixed age/sex/
kin (3–61)

PRI/Zoo (3/4) 2001/2006 Proximal Caged enclosures Stable mixed age/sex/
kin,+ a human at PRI
(11/27)

Home (2) 2001 Distal University and home Unrelated human
adults+ chimpanzee
infant (2–6)

aCaregiving style was not assessed directly, but is reported based on typical infant‐caregiving styles re-
ported in past literature (see text).
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Nso. The Nso infants were videotaped mostly while outdoors in per-
manently cleared areas in their farming communities. The physical setting
was a very large, cleared area with several permanent mud brick houses and
many common open spaces (Supporting Information Figure S1c). House-
holds were patrilinear and included 6 to 15 individuals belonging to dif-
ferent generations. Subsistence farming was the primary economic activity.
Daily life is usually outdoors, and infants interacted with others mostly
outside of the homes, for example, on the porch area of a permanent house,
and in the cleared areas. Often there were many potential social partners,
including members of the household, members of neighboring households,
with visits of other infants, juveniles, adolescents, and adults. Evening ses-
sions sometimes included interactions inside the cooking hut during
preparation of the evening meal. Women, children, and sometimes men
were present during the evening sessions. Infants had some access to
kitchen items (e.g., spoon, bowls), and more often had access to sticks,
vegetation, local animals (e.g., large worm, chicken), and food items. Rarely,
there was a toy, such as a ball.

Infants were always accompanied by at least one social partner while
they ranged freely around the village. During videotaping, the different
members of the community walked about, stood, or sat on chairs, and in-
fants walked, stood, sat on the ground, on someone’s lap, or occasionally on
small stools.

IV.I.III. Data Analyses
The details of our data analytic strategy are presented in Section III.IV,

which we recap briefly here. We conducted descriptive analyses, and report
medians and 25–75% error bars (in the text and figures). We compared the
three human groups on each form of the following five characteristics (see
Table 3 for brief definitions): (1) type of triadic connectedness; (2) JE partner
(six forms); (3) shared topic (eight forms); (4) emotional tone (three forms),
and (5) initiator (two forms). We plotted individual data points (with error
bars [EB]) for each group, and conducted nonparametric statistics, given our
small sample sizes. We first ran a Kruskal–Wallis test to investigate whether
there was an overall difference among the groups in each form of each
characteristic. If the overall group difference was significant, we conducted
pair‐wise comparisons.

We constructed the predominant form of each characteristic for each
group by running a Wilcoxon Signed Ranks Tests for paired samples (see
Section III.IV for further details). If there was a significant difference, we
labeled that form as predominant. Specifically, we determined, for each
group, whether JA occurred significantly more frequently than JE, whether
the predominant social partner was an Adult Female or Others, whether
the predominant shared topic was an object or social activities, whether the
predominant emotional tone was positive or non‐positive, and whether in-
fants had higher rates of initiating JE or responding to JE bids. We predicted
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that there would be differences across the groups due to their diverse socio‐
ecological contexts, but these analyses were descriptive. We did not have
specific hypotheses.

IV.II. Results: Joint Engagement in Human Infants

Group differences in each form of each of the five characteristics are
presented below and summarized in Table 5. The results for predominant
forms of each characteristic are included at the end of each subsection
(a summary can be found in Table 6). Statistical details are presented below.

TABLE 5
CHARACTERISTICS OF TRIADIC CONNECTEDNESS THAT SIGNIFICANTLY DIFFER ACROSS HUMAN INFANTS

LIVING IN DIVERSE SOCIO‐ECOLOGICAL SETTINGS

Higher Group in Within‐Species Contrasts

Characteristic U.K. vs. Aka U.K. vs. Nso Aka vs. Nso

Type of Triadic Connectedness
Joint Engagement
Joint Attention Phenotype U.K. U.K.

Social Partner
Adult Female U.K. U.K.
Adult Male
Juvenile Nso
Infant Aka Aka
Multiple

Shared Topic
Object U.K.
Food Aka
Social Reference
Play
Social Other Aka
Locomotion
Gaze follow Aka Aka
Give and take

Social Activitya

Partner’s Emotional Tone
Positive U.K. U.K.
Negative
None Aka Nso Aka

Initiator
IJE (rate)
RJE (rate)

Note. Entries indicate the significantly higher group in each named contrast, based on Mann–Whitey U test
results with p< .05 or better. Blank cells indicate no significant difference either in the omnibus test or in
the named contrasts.
aSocial Activity= Play+ Social Other.
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IV.II.I. Type of Triadic Connectedness
The first characteristic was type of triadic connectedness. We found that

the human infant groups did not differ significantly in the frequency of JE,
but they did differ in the frequency of the JA phenotype. For all groups, the
predominant type was JE.

Joint Engagement (JE). Human infants spent a median of 68% of their
time in JE. This percentage did not differ significantly among the three
human groups, H(2)= 4.44, p= .11. The overlapping EBs are depicted in
Figure 5, with all individual data points.

Joint attention (JA) phenotype, defined as a bout of Joint Engage-
ment (JE) that was with an adult female, about objects, surrounded by
positive affect, and infant‐initiated, was relatively infrequent in human
infants (Figure 6). There was a significant difference among the human
groups in proportion of intervals classified as JA, H(2) = 11.70, p = .003.
JA was significantly more frequent in the U.K. compared to both the
Aka, U = 6.0, p = .003, and the Nso groups, U = 10.0, p = .003. The per-
cent of JA did not differ between the Aka and the Nso groups,
U = 50.0, p = .51.

Predominant Type. JE Compared to JA. In each of the human groups, a
significantly higher percentage of intervals contained JE than JA (Table 6).
Wilcoxon’s Signed Ranks Tests gave the following results: for the U.K.
infants, Z=−2.52, p= .012; for the Aka infants, Z=−2.80, p= .005; and for
the Nso infants, Z=−3.06, p= .002.

FIGURE 5.—Time spent in joint engagement (JE) by human 1‐year‐olds from three diverse
socio‐ecologies. Individual data points (some offset for visibility) are shown for all human
infants, with 25–75% error bars and medians for each group.
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IV.II.II. Social Partners

In this section, we describe the range of social partners that engaged with
infants in JE. An adult female was the most common social partner (more so
in the U.K. human infants), but the groups varied in the frequency of four of
the six social partner types (in two types of social partner, the U.K. was
different from the Aka human infants; in two types, the U.K. and Nso dif-
fered, and in one type, the Aka and Nso differed, see Table 5). Only the U.K.
human infants had Adult Female as the predominant social partner (Table 6).
Statistical details are below.

Adult Female. Infants engaged with adult females in a median of 69% of JE
intervals (Figure 7), but there was a significant difference across the human
groups, H(2)=10.81, p= .005. The U.K. group (96%) had significantly higher JE
intervals with adult female partners than did the Aka infants (78%), U= 17.0,
p= .04, and the Nso infants (62%),U= 8.0, p= .002. The Aka and Nso infants did
not differ in how often adult females were the infants JE partner,U= 84.0, p= .12.

Adult Male. There was no significant difference across the human infant
groups, H(2)= 0.88, p= .65. The human infants engaged jointly with adult
males infrequently (Mdn< 1%).

Juvenile. There was a significant difference across the human groups in
the percent of intervals in which human infants engaged in JE with juveniles,
H(2)= 7.83, p= .02. Juveniles were significantly more frequent JE partners in
the Nso human group (14%: Figure 7) than the U.K. human infants (0%),
U= 80.5, p= .01. The frequency of juveniles as JE partners did not differ

FIGURE 6.—Time spent in the joint attention phenotype (JA) by human 1‐year‐olds from three
diverse socio‐ecologies. The JA phenotype is when joint engagement (JE) is infant initiated,
with an adult female partner (e.g., the mother), who displays positive emotional tone, and the
shared topic is an object. Individual data points (some offset for visibility) are shown for all
human infants, with 25–75% error bars and medians for each group.
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significantly between the U.K. and the Aka infants (4%), U= 60.0, p= .08, or
between the Nso and Aka human infants, U= 37.0, p= .13.

Infants. Human infants engaged in JE with infant partners relatively
rarely, but there was a significant difference among the human groups,
H(2) = 9.71, p = .008. None of the U.K. infants engaged jointly with in-
fants (none were available). Although infants were available as JE partners
to the Nso infants (but still with a median of 0%), there was no significant
difference between the U.K. and Nso groups, U = 56.0, p = .24. Aka in-
fants engaged significantly more often with infants as partners (1%)
compared to both the U.K., U = 68.0, p = .012, and the Nso groups,
U = 87.0, p = .05.

Multiple Partners. There was no significant difference among the human
groups, H(2)= 4.94, p= .085. Human infants engaged with multiple JE
partners with a median of 7% of JE time (Figure 7).

Predominant JE Partner. Adult Female Versus Other JE Partners. The
percent of JE intervals with adult female social partners was compared with
the percent of JE intervals with all other partners for each of the human
infant groups. The U.K. infants had a significantly higher percent of JE
intervals with an adult female partner than with other partners (96% vs.
4%), Z=−2.52, p= .012. Both the Aka (78% vs. 22%), Z=−1.78,
p= .07, and the Nso infants (62% vs. 32%), Z=−1.02, p= .31, had Adult
Female partner as frequently as Other partners, respectively (Table 6).

FIGURE 7.—Partners in the joint engagement (JE) of human infants from three diverse
socio‐ecologies. JE with the three most frequent partners is displayed (see text for data
about JE with Infant and Adult Male partners). Individual data points are shown for
all human infants (some offset for visibility), with 25–75% error bars and medians for
each group.
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IV.II.III. Shared Topics
Human infants engaged with others about the full variety of eight shared

topics. Group differences were found in four of the eight shared topics
(Table 5). The U.K. and Aka human infants differed significantly in four
shared topics, the Aka and Nso human infants differed significantly in one
shared topic, whereas the U.K. and Nso infants did not differ in frequency of
any shared topic. Only the U.K. human infants showed Objects as the pre-
dominant form of shared topic (Table 6). Statistical details are presented
below (Figure 8).

Object. Objects as the shared topic differed significantly across human
groups, H(2)= 8.13, p= .017. JE about Objects was significantly more fre-
quent in the U.K. group (52%) than the Aka group (24%), U= 8.0, p= .004.
The U.K. infants did not differ from the Nso infants (36%), U= 28.0,
p= .12, and the Nso infants did not differ from the Aka infants, U= 38.0,
p= .16, in JE intervals about objects.

FIGURE 8.—Shared topics in the joint engagement (JE) of human infants from three diverse
socio‐ecologies. During JE, human infants and partners could engage together about any of
the eight shared topics displayed across these three panels. Individual data points are
shown (some offset for visibility), with 25–75% error bars intervals and medians for each
group.
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Food. JE about food as the shared topic differed significantly among the
human groups, H(2)= 8.38, p= .015. Food as the shared topic was sig-
nificantly more frequent in the Aka (19%) compared to the U.K. human
infants (<1%), U= 70.0, p= .007. JE time with Food as the shared topic did
not differ between the U.K. and the Nso human infants (8%), U= 23.0,
p= .052, or between the Aka and the Nso human infants, U= 38.5, p= .16.

Social Reference. There was no significant difference among the human
groups, H(2)= 3.97, p= .14 in Social Referencing. Social Referencing was the
shared topic in 2% of JE intervals.

Play. JE about play was infrequent (Mdn= 0). Percent of JE intervals
about play as the shared topic did not differ significantly among the human
groups, H(2)= 0.29, p= .87.

Social Other. JE about Social Other differed significantly among the human
infant groups,H(2)= 6.44, p= .04. JE about Social Other topics was significantly
higher in the Aka (27%) than the U.K. human infants (16%), U= 11.0, p= .01.
The amount of Social Other as the shared topic did not differ significantly
between the U.K. and the Nso human infants (20%), U= 35.0, p= .32, or
between the Nso and the Aka human infants, U= 37.0, p= .13.

Locomotion. There was no significant difference in Locomotion as the
shared topic among the human groups, H(2)= 1.80, p= .41. Human infants
spent 8% of JE intervals engaging about Locomotion.

Gaze following. There was a significant difference in the percent of JE
intervals that human infants spent in the shared topic of Gaze Following,
H(2)= 6.72, p= .035. Aka (2%) had significantly larger percent of JE intervals
with Gaze Following as the shared topic compared to both the U.K. infants
(<1%), U= 15.0, p= .025 and the Nso infants (<1%), U= 28.0, p= .032. The
percent of time with gaze following as the shared topic did not differ between
the U.K. and Nso infants, U= 44.0, p= .74.

Give and take. There was no significant difference among the human
groups, H(2)= 4.49, p= .11 in Give and Take as the shared topic. Human
infants spent a median of 9% of the JE time in Give and take.

Predominant Shared Topic.
Social Activity. The categories of Social Other and Play were combined

to form the category of Social Activity. Human infants spent a median of 24%
of their time in Social Activity, and there was no significant group difference,
H(2)= 5.22, p= .07.

Object Versus Social Activity. The percent of JE intervals in which hu-
man infants of each group engaged jointly with others about Objects was
compared to the percent of JE intervals in which they engaged jointly about
Social Activity (Figure 9). The U.K. infants showed a significant difference
with Objects more frequent than Social Activity (52 vs. 18%), Z=−2.37,
p= .02. The Aka infants (24% vs. 29%), Z=−0.68, p= .50, and the Nso in-
fants (36% vs. 24%), Z=−1.49, p= .14, showed no significant difference
in predominant shared topic (JE with Objects, JE with Social Activity,
respectively: Table 6).
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IV.II.IV. Emotional Tone
Three categories were analyzed to determine if there were group differences

in the form of emotional tone: Positive (comprised of positive affect, encour-
aging, and entertaining), Negative (comprised of negative affect, discouraging,
prohibiting, and punishing), and None (JE intervals in which there was no
discernible emotional tone from partners). Significant group differences were
found in Positive Emotional tone (with the U.K. human infants having the
highest percentage) and None (with the Aka human infants having the highest
percentage and U.K. having the lowest percentage). Both the U.K. and the Nso
human infants had a predominantly Positive Emotional Tone surrounding JE.

Unclear (Mdn= 0% of JE intervals), and other emotions (7% of JE intervals)
were not analyzed because they were not relevant to understanding partner
influence on JE. The statistical details for the three forms of emotional tone
(positive, negative, and none) are reported below (summarized in Table 5).
Individual data points and EBs with medians are illustrated in Figure 10.

Positive Emotional Tone. The percent of JE intervals with positive
emotional tone differed significantly across the human groups, H(2)= 11.47,
p= .003. The U.K. group had the highest amount (82%), significantly
higher than that in the Aka (49%), U= 7.0, p= .003, and the Nso groups
(57%), U= 9.0, p= .003. The percent of JE intervals with positive emotional
tone was not significantly different between the Aka and the Nso infants,
U= 55.0, p= .74.

Negative Emotional Tone. Percent of JE intervals with negative tone did
not vary significantly among the human infant groups, H(2)= 4.48, p= .11.

FIGURE 9.—Predominant shared topics in the joint engagement (JE) of human 1‐year‐olds
from three diverse socio‐ecologies. JE about Object (O) versus Social activity (S= Play+
Social other) defines the predominant Shared Topic. Individual data points, joined across
shared topics, are shown for all human infants, with 25–75% error bars and medians.
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Human infants were surrounded by negative emotional tone for a median of
7% of their JE time.

No Emotional Tone. There was a significant difference across the human
groups in the percentage of JE intervals that were not accompanied by any
overt emotional tone, H(2)= 14.30, p= .001. The Aka infants (24%) had
significantly higher percentages of JE intervals without emotion compared to
both the U.K. infants (3%), U= 2.0, p= .001, and the Nso infants (12%),
U= 27.0, p= .03. The Nso infants had significantly higher percentages of JE
intervals without emotion compared to the U.K. infants, U= 16.5, p= .015.

Predominant Emotional Tone. Positive Versus Non‐positive. We com-
pared the percent of JE intervals with a positive emotional tone to the percent of
JE intervals with non‐positive emotional tone (the sum of negative and no overt
emotional tone). The U.K. infants, Z=−2.52, p= .01, and the Nso infants,
Z=−2.35, p= .02, had significantly larger percentage of JE intervals with
Positive than Non‐Positive emotional tone (82% vs. 7% and 57% vs. 20%,
respectively). Positive and Non‐Positive emotional tone did not differ significantly
in the Aka human infants (49% vs. 40%), Z=−1.27, p= .20 (Table 6).

IV.II.V. Initiator

Infant‐initiated JE (IJE). The median rate of IJE for human infants was
1.8 intervals/six 10s intervals (Figure 11). There was no significant difference
among the human groups in IJE, H(2)= 4.42, p= .11.

FIGURE 10.—The emotional tone of partners during joint engagement (JE) with human
infants from three diverse socio‐ecologies. Positive (e.g., smiles, laughs, encourage-
ment), None (i.e., no overt emotional tone), or Negative (e.g., negative facial and/or
vocal expressions, discouraging, or punishing) defines partners’ emotional tone during
JE. Individual data points are shown for all human infants, with 25–75% error bars and
medians for each group.
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Responsive JE (RJE). The median rate of RJE for the human infants was
2.2 JE intervals/six 10 s intervals (Figure 11). There were no differences
among the groups in RJE, H(2)= 1.67, p= .43 (Table 5).

Both IJE and RJE within the same JE interval occurred infrequently in
the human infants (Mdn= 0%; 16 infants had none of this type). Therefore,
this type of initiation was not included in analyses.

Predominant Initiator. IJE Versus RJE. We compared the rate of IJE to
the rate of RJE for each of the human infant groups (Table 6). Both the U.K.
and the Nso infants had the Partner as the Predominant Initiator of JE. The
U.K. infants had a significantly higher rate of RJE than IJE, Z=−2.10,
p= .035, as did the Nso infants, Z=−2.12, p= .034. The Aka infants had
equivalent IJE and RJE rates, Z=−0.15, p= .88.

IV.II.VI. Summary of Results and Phenotypes for Human Infants

Table 5 summarizes the significant differences among the human infant
groups in at least one of the forms for each JE characteristic (i.e., Type, Social
Partner, Shared Topic, and Emotional Tone). The U.K. human infants differed
more often with the Aka and the Nso human infant groups (on 9 and 5 forms,
respectively), than the Aka and Nso human infant groups differed (on 3
forms). We analyzed the predominant form of each characteristic for each
group (Table 6). The U.K. group showed a significant predominant form for
all five characteristics, whereas the Aka and Nso groups showed significant
predominant forms for 1 and 3 characteristics, respectively. We synthesize
these findings by presenting a joint engagement phenotype, which describes
the configuration of characteristics for each group (Figure 12).

FIGURE 11.—Predominant initiator of joint engagement (JE) in human infants from three
diverse socio‐ecologies. Infant (IJE) versus Partner (RJE) defines predominant Initiator of
JE. Individual data points are shown, joined across initiator types (for all human infants),
with 25–75% error bars and medians for each group.
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The U.K. infants, living in urban, middle‐class settings, exhibited the
highest levels of JE with adult female partners (their mothers), with whom
they engaged more frequently than other partners. The U.K. human infants
showed JE as the predominant type of triadic connectedness, Objects as the
predominant Shared Topic, Positive as the predominant Emotional Tone,
and Partner as the predominant Initiator of JE.

The Nso human infants, living in subsistence farming communities in
Cameroon, experienced JE with adult female and other partners equally
often, and engaged equally often in JE with social activity and object as the
shared topic. The Nso human infants showed JE as the predominant type of
triadic connectedness, Positive as the predominant Emotional tone and
Partner as the predominant Initiator of JE.

TABLE 6
PREDOMINANT JOINT ENGAGEMENT (JE) PHENOTYPES FOR HUMAN INFANTS FROM DIVERSE SOCIO‐

ECOLOGICAL SETTINGS

Characteristic U.K. Aka Nso

Typea JE> JA JE> JA JE> JA
Social Partnerb Ad Female>Other
Shared Topicc Object> Social
Partner Emotiond Positive>Non‐positive Positive>Non‐positive
Initiatore RJE> IJE RJE> IJE

Note. Entries indicate significant Wilcoxon’s Signed Ranks Test results, p< .05, or better.
aType of triadic connectedness, JA= the joint attention prototype.
bAd=Adult; Other= sum of all JE partners except Adult Female.
cSocial= the sum of Play and Other Social.
dNon‐Positive= the sum of negative and no emotional tone.
eIJE= Infant‐initiated JE, RJE= partner‐initiated JE.

FIGURE 12.—The joint engagement (JE) phenotypes found in human infants from diverse
eco‐cultural settings. These JE phenotypes describe our human samples (see Figure 1 for
comparisons with the past literature and the note that explains the five predominant
characteristics). Predominant forms were determined by a statistically significant differ-
ence, and Neither indicates that there was not a significant predominant form. Figure
adapted (Bard & Leavens, 2014; Leavens et al., 2010).
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The Aka human infants, living in foraging communities of the tropical
rain forest of the Central African Republic, showed JE as the predominant
type of triadic connectedness. In all of the other four characteristics, however,
they did not show a predominant form. The Aka human infants engaged in
JE with adult females equally often as with other partners, engaged in JE
about objects equally often as about social activity, experienced equivalent
levels of positive and non‐positive emotional tone during JE, and did not
have a predominant initiator of JE.

IV.III. Discussion of JE in Human Infants

We measured characteristics of the joint engagements of one‐year‐old human
infants, across three diverse settings, and found many significant, within species
differences. We observed naturalistically, while infants interacted in their everyday
physical and social environments and found some similarities with previous
studies of joint attention in structured and laboratory settings. Across all settings,
human infants spent significantly larger percentages of time in joint engagements
(JE) and relatively small percentages of time in the joint attention phenotype (JA),
which is quite different from the pattern expected from the literature (Figure 1).
We found significant differences across the human infant groups on the other four
characteristics of joint engagement that we measured (Partner, Shared topic,
Emotional tone, and JE Initiator). The characteristics, viewed together, comprised
their joint engagement phenotype, a configuration of predominant character-
istics. We conclude that the three different JE phenotypes for the three human
infant groups relate to the diversity in their lived socio‐ecological experiences.

We describe the phenotypes and component parts of joint engagements
to investigate how the view of joint attention might change if our focus is
broadened beyond the joint attention phenotype and we observe infants in
their everyday socio‐ecological contexts. Because we describe each of the
characteristic separately, we can consider differences in each characteristic
and build an inclusive and ecologically valid description of a range of joint
engagement phenotypes of human infants.

IV.III.I. Joint Engagement and the Joint Attention Phenotype
We distinguished some JE intervals as having a prototypic joint attention

form (e.g., truly joint joint attention, see Carpenter & Call, 2013; Tomasello,
2019). Each interval that contained an infant‐initiated joint engagement,
with an adult female partner, about an object as a shared topic, surrounded
by positive emotional tone was classified as the Joint Attention phenotype
(JA). This phenotype was rarely observed, even in the U.K. infants living in
an urban middle‐class setting, where it occurred only in a median of 10% of
intervals. Compared to the U.K. human infants, JA was significantly less often
present in both the Nso human infants, who lived in a rural subsistence
farming village, and the Aka human infants, who lived in a rural foraging
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setting. There are many possible explanations for the low frequency and the
group differences in the JA phenotype.

Possible explanations for the observed group differences in the JA phenotype
can be explored by briefly considering group differences in the predominant
characteristics of this phenotype. It is possible that differences in preference for
an adult female as the social partner might explain group differences in JA
phenotype, as only the U.K. group had a significant preference for engagement
with an adult female over all other partners. Differences in JA may be due to
differences in shared topic, as the U.K. human infants were the only group with
higher levels of object compared to social activity as a shared topic. It does not
seem likely that differences in emotional tone can explain group differences in JA
phenotype, because the U.K. group had higher positive than non‐positive
emotional tone, but this pattern was also found in the Nso human infants, with
lower levels of the JA prototype. It seems unlikely that differences in infant‐
initiation of joint engagement account for group differences in the JA phenotype,
because the U.K. human infant group had significantly higher rates of responsive
(RJE) than infant initiated joint engagement (IJE).

Broadening the definition of joint attention is important to allow for more
inclusivity, extending our knowledge beyond western, middle‐class samples and
settings, and beyond the joint attention phenotype. Culturally, human infants
have a variety of socio‐ecological experiences that might influence their social
cognition. We found it valuable to decompose triadic joint engagement into
component parts, which we call characteristics, describing the partner with
whom infants engaged, the topic that was shared, the emotional tone sur-
rounding the joint engagement, and the initiator of the joint engagement.
Using our more inclusive (i.e., decolonized) descriptions, we found human in-
fants spent a great deal of their everyday interactions engaging jointly with social
partners about shared topics. If we had described joint attention in a manner
more similar to what is typically found in western, middle‐class human infants,
we would have missed the richness of human infants’ joint engagements.

We suggest joint engagement is a frequent event in the everyday behavior
of 1‐year‐old human infants. It may be the case the unstructured naturalistic
observations highlight the frequency of joint engagements. Triadic joint
actions were found frequently (up to 40% of a 5‐min session) in 12‐ to
15‐month‐old human infants observed naturalistically, in both urban western
and urban eastern settings (Salomo & Liszkowski, 2013). Other researchers
report far fewer triadic interactions in naturalistic observations of 9‐month‐
olds living in rural and urban communities in India (Ables, 2020). We think
that our inclusive focus allowed us to highlight the variety and diversity of
ways in which infants can engage with others about shared topics.

We observed naturally occurring behavior, while infants interacted in their
everyday physical and social environments. Current experiments target certain
types of joint attention, especially the joint attention prototype. In our ob-
servations, we found that most infants exhibited this form of triadic connected-
ness, but it was relatively rare. In the U.K. group, we found roughly similar
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amounts (approximately 10%) as was found in the semi‐structured experiments
conducted in western, middle‐class home environments by Bakeman & Adamson
(1984: passive/supported joint attention with mother occurred during approx-
imately 20% of the observation and coordinated joint attention between
12‐month‐old infants with mothers occurred during about 5% of observation
time). The type of joint attention typically thought of as prototypically human
(e.g., infant‐initiated, about objects, and with positive affect from the partner) is
neither the most frequent nor the most typical phenotypic expression of joint
engagement in 1‐year‐old human infants. By broadening our definition to allow
for diversity in partners, in shared topics, in partner’s affect, and measuring both
infant and others as initiators, we find variety in the ways that human infants
engage with others about something that enriches our understanding of triadic
connectedness beyond that observed in the joint attention prototype.

IV.III.II. Social Partners
The characterization of joint attention in human infants as being dyadic was

supported by our naturalistic observations of diverse human groups. Joint en-
gagements by infants with only a single partner are by far the most common in
our samples (only 11% of all JE intervals were with more than one partner).
Moreover, 1‐year‐old human infants engaged jointly most frequently with adult
females. But this statement must be considered in the context of the social
group. The proportion of JE events in which infants engaged with a single adult
female was significantly higher in the U.K. sample compared to the other
groups. Perhaps this predominant partner occurred because we observed during
the day, when other family members could have been at work or school. It is
consistently reported that western, middle‐class infants interact most often with
a single caregiver, who is usually the mother (75% in H. N. Fouts et al., 2007;
Keller & Chaudhary, 2017). The category of adult female in the Nso and the
Aka groups included many individuals in addition to the mother. There were
meaningful differences among the human groups in the number of available
partners of different age/sex categories, with most observations consisting only
of the mother and infant in the U.K., but with a larger variety and number of
available partners in most observations of the Aka and Nso infants.

We know that joint engagements with peers become more coordinated as
infants develop (e.g., from 12 to 18 months in U.S. samples, Bakeman &
Adamson, 1984). Broesch et al. (2021) observed infants and children across
several culturally distinct communities, and found that whereas infants were
most commonly in close proximity with an adult female, children (5 years
and older) spent the majority of their time with other children. It is possible
that the role played by juveniles (some of whom are older siblings) in infant’s
developing triadic engagements becomes more important when infants are
older than 1 year, although this may vary by socio‐ecological setting (e.g.,
Ivey Henry et al., 2005; Kazemeini & Pajoheshgar, 2013; Lancy, 2016, 2019;
Meehan & Crittenden, 2016; Mooya, 2016; Morelli et al., 2003; Rogoff et al.,
1993; Roopnarine & Krishnakumar, 2006; Schieffelin & Ochs, 1998; Takada,

116



2020; Zukow‐Goldring, 2002). For example, Takada (2020) reports than
toddlers are often part of child groups, in which the older children teach the
infants about dancing and singing as a community activity (e.g., by providing
structure, demonstrations, and feedback to toddlers). Since we are concerned
with the form of joint engagements, and not distinct levels of sophistication,
our study cannot speak to the different ways that different partners might
support increasing complexity of joint attention skills.

We suggest that the range of JE social partners is influenced by the number
and age/sex class of available partners, and by the cultural perspectives about
which individuals tend to care for, play with, and contribute to the socialization
of infants (Gaskins, 2006; Hawkes et al., 2017; Maynard, 2019). For example, the
mother was the main or only interactant during our observations in the U.K.
setting (and between 70% and 100% of JE intervals were with the mother), even
though all eight U.K. infants lived in two‐parent households and there was the
additional possibility for other social partners (three U.K. infants had older
siblings, three had a grandmother present in the household, and two had
childcare provided by mother‐in‐law or close family friend). One of the Aka
infants spent the entire observation without engaging in JE with an adult female,
and one of the Nso infants spent less than 5% of the intervals with an adult
female. We conclude that the prevalence of infants engaging jointly with an
adult female partner, or other partner types, is a function of social organization,
caregiving beliefs, and practices that may differ across cultures.

IV.III.III. Shared Topics
The joint attention phenotype characterizes infants’ joint engagements to be

mostly about objects as the shared topic. We wondered if this type of shared
topic is descriptive only for some cultural settings, or a fair characterization of
infant engagements across settings. Although all human infants had JE that
involved objects as the shared topic, the percentage of JE bouts that were about
objects was not above 50% in any group. Therefore, at least 50% of infant
engagements with others were not about an object as the shared topic. All
human infants, in all groups, engage jointly about many topics other than ob-
jects. We note that our definitions distinguished those JE events that contained
objects but were focused more on the social activity than on the object itself, such
as give and take, which is a highly valued social interaction in many cultures
(Bakeman et al., 1990; Mead & Macgregor, 1951). Give and take was commonly
observed for the Nso human infants (15%) and was frequently observed in 19‐ to
24‐month‐old toddlers interacting with a mirror as if it were a playmate (Kärtner
et al., 2012). It was less frequent in the Aka infants (<6%) but is found in infants
of another foraging community (!Kung infants, see Bakeman et al., 1990). Of-
fering an object to a social partner or the social exchange of an object could be
interpreted as a shared activity with an object, but we interpreted the function to
be a social interchange, because the details of the object were not the focus.

We identify eight topics of shared engagement, all of which occurred in
some infants in some settings (Figure 8). Significant group differences were
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found in half of them, indicating that the frequency of these shared topics is
contextualized by socio‐ecology. Moreover, an object was the predominant
shared topic only in the U.K. (Figure 9). We conclude that a decolonized defi-
nition of joint attention must include shared topics that are not about objects.

IV.III.IV. Emotional Tone Surrounding Joint Engagement

The characterization of joint attention as being surrounded by positive affect
was supported, with more than half the JE bouts being surrounded by positive
emotional tone in all our diverse samples (Adamson & Bakeman, 1985). The
U.K. group was distinct in showing a very high amount of positive affect, sig-
nificantly higher than the other human groups, supporting claims that emotional
tone surrounding JE is contextualized (Bader & Fouts, 2018). We expected that
in the Nso there might be a large amount of JE without any positive expression,
because this subsistence farming culture values calm and emotionally un-
expressive infants (Otto, 2014), but found that the amount of JE without emo-
tional expressions in the Nso was not significantly different from that in the U.K.
sample. It was the Aka human infants that experienced the largest proportion of
JE events without emotional tone, significantly higher than in the other groups.
Our emotional tone measure assessed the valence of emotion expressed by social
partner(s) during the intervals in which JE occurred. We did not measure af-
fective expression in the infant because we were interested to ascertain the extent
to which the social partners might be emotionally influencing the joint en-
gagement of infants. Overall, Positive was the predominant emotional tone in the
U.K. and the Nso human infant groups. There was diversity in partner emotional
tone during JE across the human samples. We conclude that a decolonized
definition of joint attention requires acknowledgment that the emotional tone
surrounding JE is contextualized by socio‐cultural ecologies.

IV.III.V. Initiator of Joint Engagement
None of the human infant groups showed significantly higher rates of

infant‐initiated compared to responsive joint engagement. This finding
could be interpreted to suggest that human infants are not as highly moti-
vated to initiate joint engagements as is commonly thought. However, a re‐
review of the literature suggests that our expectation that the rate of IJE
would be higher than RJE may have been based in rhetoric, rather than
evidence. One common measure of joint attention, the Early Social Com-
munication Scales (ESCS: Mundy et al., 2003), actually uses different scales
(IJA is a frequency count of spontaneous initiations and the RJA is the pro-
portion of correct responses across trials), such that a direct comparison of
the amounts (or rates) of infant‐initiated and responsive joint attention is not
possible. The rate of IJA in typically developing 12‐month‐olds is reported to
be approximately 1 per minute (18 or 21 initiations in 20min, see Mundy
et al., 2003; Vaughn et al., 2003, respectively). This rate is within the same
range of IJE that we found in our sample (U.K. 1.3; Aka 1.9; Nso 1.7), despite
our rate being computed by considering a minute to be equivalent to six 10s
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intervals and JE being observed in natural settings. We found that although
human infants initiate JE often in diverse socio‐ecological settings, the rate of
infant initiation was not significantly higher than responding to JE bids for
any of our human infant groups. Moreover, in two of our three groups of
human infants, we found that the partner was the predominant JE Initiator.
We conclude that studies of joint attention need not prioritize infant ini-
tiations, as they do not seem to characterize JE even in WEIRD settings.

IV.III.VI. Social, Cultural, and Ecological Worlds
We suggest that significant variations in partner, shared topics, emotional

tone, and initiator reflects differences among the groups in caregiving style
(e.g., the focus on objects is characteristic of distal caregiving style, see Keller
et al., 2009), in parental practices (e.g., calmness is valued by the Nso, see
Lavelli et al., 2019), in parenting goals (e.g., there is a greater focus on
engagement with social activities for infants living in groups that hold more
interdependent values, see Gaskins, 2006), and in focus (e.g., child‐centered
vs. adult‐centered, see Lancy, 2015). We note that caregivers may structure
the environment of infants in line with their beliefs, goals, and practices,
although we did not directly assess these variables in our study. For instance,
we describe differences in how often objects are shared topics in engagement
between infants and social partners, but this description does not tell us, in
itself, about cultural differences in how objects are used. We describe the
predominant forms of each aspect of JE and find phenotypic variation
among the three diverse groups of human infants (Figure 12). We conclude
that there is not a single phenotype of joint engagement that is prototypic for
all human infants, that is, the form of JE is contextualized.

Phenotypes of joint engagement may be influenced by the ecology, the
social structure, and the cultural values of human groups. With our small
sample in which we collected data only about JE, we cannot explain the
observed diversity that we found. With this description of triadic joint en-
gagement viewed in natural settings across diverse human ecocultural set-
tings, we document that JE can take many forms, with differences in JE
partners, in shared topics, in surrounding emotional tone, and in who ini-
tiates JE. Human infants develop within social and ecological contexts that
are diverse, and we found three different phenotypes of predominant forms
that describe the three groups of human infants that we sampled. Joint en-
gagement exhibited by human infants has more diverse forms, character-
istics, and phenotypes than the joint attention prototype. Further research is
needed to ascertain if we have found phenotypes that generalize from the
U.K. sample to all western, middle‐class samples, from the Aka to all foraging
samples, and from the Nso to all subsistence farming samples. Our important
overall conclusion is that a decolonized definition of joint attention is re-
quired to describe how triadic connectedness is manifest in human infants.
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V. Joint Engagement in Chimpanzee Infants

In this chapter we describe the joint engagement of chimpanzee infants
with our decolonized definitions, specifically by cross‐classifying each JE
event with each of four characteristics (social partner, shared topic, sur-
rounding emotional tone, and initiator). We sample multiple groups of
chimpanzee infants from diverse socio‐ecological settings to investigate the
extent to which the form of triadic connectedness is contextualized in
chimpanzees. Our main aim is to investigate the extent to which there are
significant variations among chimpanzee infant groups based on their di-
verse lived experiences in different socio‐ecologies. We sample chimpanzees
that were living in a tropical rain forest (Gombe National Park), those living
in large, stable chimpanzee groups in captive settings (a U.K. Zoo and an
enriched scientific laboratory), and a very special, albeit very small group of
two infant chimpanzees that were raised, from soon after birth, in the home
of a western, middle‐class scientist (who is an expert in chimpanzee cogni-
tion). The socio‐ecological settings are diverse, thereby allowing us to esti-
mate the influence of diverse types of rearing experiences on the joint
engagement of chimpanzee infants. Here we describe characteristics of JE in
chimpanzee infants and describe the configuration of predominant charac-
teristics and the joint engagement phenotype of three groups of chimpanzee
infants living in diverse contexts.

V.I. Methods to Study JE in Chimpanzee Infants

V.I.I. Subjects
We observed the behavior of 21 chimpanzees. Twelve chimpanzee infants

(mean age= 13.1 months, range, 12–15 months) were raised by their bio-
logical mothers, while living in the tropical rain forest of Gombe National
Park, Tanzania (videotapes were taken by Bill Wallauer, commissioned by The
Jane Goodall Institute, and are part of the Gombe archive held by Prof Anne
Pusey at Duke University). Four chimpanzee infants were raised by their
biological mothers in a stable social group at Chester Zoo, and three infants,
raised by their biological mothers but with daily contact with a human, lived
as part of a stable social group at the Primate Research Institute, Kyoto
University, Japan (Matsuzawa, 2003; K. M. Ross et al., 2014). The PRI/Zoo
chimpanzees were 12.1 months of age (range, 11.4–12.5 months). Two
chimpanzee infants were raised by an adult human female, mostly in a hu-
man home, with daytimes spent at the Chimpanzee Cognition Laboratory,
The Ohio State University, Columbus Ohio, where there were other adult and
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subadult chimpanzees. Videotaped observations were collected of each infant
while they interacted with their every ecology, including unstructured inter-
actions with their usual social partners. Observations were approximately
40min for each infant (see Chapter III for more details).

V.I.II. Settings
In this section, we describe the local socio‐ecological settings for the

groups of chimpanzee infants that we sampled (summarized in Table 4).
More information about patterns of caregiving practices, social norms, and
the ways in which socio‐ecological settings impact chimpanzee infants’ daily
life can be found elsewhere (for general information within captive settings
see e.g., Bard, 1996, 2019; de Waal, 1982, 1990; van IJzendoorn et al., 2009;
for information about the Gombe setting, see e.g., Goodall, 1986; Murray
et al., 2014; van Lawick‐Goodall, 1971; Williams et al., 2002; Wrangham
et al., 1994; for information about the PRI/Zoo settings, see Matsuzawa,
2003; and for chimpanzees raised in human homes, see R. Fouts, 1997;
Hayes, 1951; Kellogg & Kellogg, 1933; Temerlin, 1975)

Gombe National Park, Tanzania (Gombe). The physical ecology of the
Gombe environment is a tropical rain forest (Supporting Information
Figure S2a). In the videotaped observations used here, there were no human
artifacts with which the chimpanzees interacted. Chimpanzee infants walked
on the ground and tree limbs above the ground, traveled while hanging on
branches or clinging to the mother, sat on the ground, on tree limbs, on their
mother, and hung underneath branches. Chimpanzee infants at Gombe were
always in association with their mother and sibling (if available) during vid-
eotaping. Although the infants were not usually clinging to their mother, or
always within an arm’s reach of her, the infant remained relatively close to the
mother (van Lawick‐Goodall, 1968). The mother‐infant unit was sometimes
interacting with other chimpanzees in different sized groups of temporary
associations (that could vary in composition), as is typical of chimpanzee
fission‐fusion society in the wild (Boesch, 2012; Goodall, 1986).

Chester Zoo, U.K. (Zoo). The physical ecology of the Chester Zoo in-
fants was a captive environment with indoor (Supporting Information
Figure S2b) and outdoor (Supporting Information Figure S2c) areas.
There were both concrete and natural substrates, and a variety of mate-
rials used for walls (e.g., fencing, reinforced clear plastic, concrete). The
infants lived with their mothers in a stable group of 26 other chimpanzees
of mixed age and gender, including peers and juveniles. Their indoor
enclosure (where most of the videotaping took place) contained canvas
netting that served as nest‐like areas high in the enclosure, and climbing
ropes, some of which were used as swings by the infants. The floor was
concrete, but many of the structures were wood. Infants could interact
with any of the other chimpanzees during videotaping. There were a few
loose plastic toys that served as enrichment.
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Primate Research Institute, Kyoto University (PRI). The PRI chim-
panzees lived in an indoor/outdoor (Supporting Information Figure S2d)
environment with 11 other chimpanzees of mixed age and gender that did
not include any juveniles. During each day in the work week, these chim-
panzee infants, with their mothers, participated in cognitive studies while
interacting with a human experimenter (e.g., Matsuzawa, 2007). On the
weekends, testing occurred rarely, and the infants spent most of their time
with the entire group in their outdoor enclosures.

The outdoor enclosures consisted of 30m climbing structures, ropes and
tubes, vegetation, and food items, with surrounding concrete walls. All vid-
eotaping took place on the weekend, while the infants were outside, and able
to interact with the other chimpanzees of the group (Matsuzawa et al., 2006;
Matsuzawa, 2003).

Cross‐fostered in a Human home (Home‐raised). The two chimpanzees
were raised in the home by an adult female human, who was a chimpanzee
expert. These chimpanzee infants spent evenings and weekends in a typical
western, middle‐class home, complete with toys. Every weekday morning,
they traveled by car to the Chimpanzee Cognition Lab, The Ohio State
University, Columbus Ohio (Supporting Information Figure S2e) and re-
turned home again in the late afternoon. During the day at the lab, they
participated in cognitive studies, had a birthday party with cake and candles,
played outside in a wading pool with bubbles, etc. The two infants were
always together. During the days, the infants were always with at least one
caregiver (but often with more).

V.I.III. Procedures
The coding scheme (described in detail in Section III.II and summarized

in Table 3) was used to describe characteristics of triadic joint engagement in
young chimpanzees. All forms of each characteristic could, in principle, be
applied to the chimpanzee infants. The coding scheme was the same for the
chimpanzee infants and the human infants.

We had small sample sizes for the chimpanzee groups. We collapsed the
PRI and the Chester Zoo groups into a single group because both were living
in a captive setting, with a stable group of mixed age/sex chimpanzees.
Although infants in these two groups differed in the amount of contact that
they had with humans during their lives, the videotaped observations in
these two groups were collected while these infants interacted only with other
chimpanzees in their captive enclosures. There were no obvious differences
in JE characteristics between these two groups that were evident in prelimi-
nary screens, but the sample sizes did not allow for any specific comparisons.
The third sample of home‐raised chimpanzee infants was only two in-
dividuals. We did not want to combine the Home infants with the captive
samples because the socio‐ecological setting of the home‐raised chimpanzees
was different in many ways from those in which either the PRI or the Zoo
infants lived (and was, of course, very different from that of the Gombe
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chimpanzees). We realize that having only two individuals in a sample pre-
cludes any inferential statistics: Home infants were omitted from the group
statistical analyses. As we mentioned earlier, we present descriptive data (see
next sections).

V.I.IV. Data Analyses

Our analytic strategy was descriptive. For the Gombe and PRI/Zoo
groups, we plotted individual data points (with 25% to 75% error bars [EB])
and conducted nonparametric analyses (given the small samples sizes, and
inability to affirm the assumptions required for parametric analyses, such as,
normal distributions). We report medians rather than means as measures of
central tendency (in both the figures and in the text). For the home infants,
we plotted their individual data points.

We compared the chimpanzee infants on each of the following five
characteristics (see Table 3 for brief definitions): (1) JE and JA prototype; (2)
JE partner (6 types); (3) shared topic (8 types); (4) surrounding emotional
tone (3 types), and (5) initiator (2 types). We compared the Gombe group to
the PRI/Zoo group with a Mann–Whitney U test. We compared the individual
scores for the Home chimpanzees to the EBs of the Gombe and/or the PRI/
Zoo groups, by noting where they fell in relation to the 25–75% error bars of
the two chimpanzee infant groups (i.e., we report if the Home data points fell
above the UQ, below the LQ, or within the EB). We are describing, not
making inferences, with regard to the Home chimpanzee infants.

To determine the predominant form of each characteristic we ran Wil-
coxon’s Signed Ranks Tests for paired samples for the Gombe and PRI/Zoo
chimpanzee groups. With this test we determined the type of triadic con-
nectedness (i.e., whether JA occurred more frequently than JE), the pre-
dominant social partner (i.e., whether Adult Female was significantly more
frequent than all Object partners), the predominant emotional tone (i.e.,
whether Positive was significantly more frequent than None combined with
Negative), and the predominant initiator (whether infants had higher rates
of initiating JE compared to responding to JE bids). For the home‐raised
chimpanzees, we compared their individual data points with the EB of the
other groups to suggest their predominant form for each characteristic.
We predicted that there would be differences across the groups due to their
diverse socio‐ecological contexts, but we did not have specific hypotheses.

V.II. Results About JE in Chimpanzee Infants

At the beginning of each subsection below, we give a brief overview of the
results for the differences among the chimpanzee infants in each of the forms
of the five characteristics of JE (summarized in Table 7). We found that the
groups differed in frequency of JA, in frequency of most partners, two shared
topics, all emotional tones, and in rates of infant‐initiated JE. We arrive at
phenotypic descriptions, the configuration of predominant forms for each
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characteristic, for each sample (see Section V.II.VI). Statistical details are
presented below (and summarized in Table 8).

V.II.I. Type of Triadic Connectedness
Triadic Joint Engagement (JE). Chimpanzee infants spent a median of

64% of their time engaged in JE (Figure 13). Percentages of JE did not differ
significantly between the Gombe (64%) and PRI/Zoo (60%) chimpanzee
groups, U= 38.0, p= .73 (Table 7). The data points of the two home‐raised
chimpanzees (50%, 74%) fell within the EB of the PRI/Zoo chimpanzee in-
fants, and straddled the EBs of the Gombe chimpanzee infants (Figure 13).

Joint Attention Phenotype. There was a relatively small percent of in-
tervals of the joint attention (JA) phenotype in 1‐year‐old chimpanzees

TABLE 7
CHARACTERISTICS OF TRIADIC CONNECTEDNESS THAT DIFFER IN CHIMPANZEE INFANTS LIVING IN DIVERSE

SOCIO‐ECOLOGICAL SETTINGS

Higher Group in Within‐Species Contrasts

Characteristic
Gombe vs.
PRI/Zooa

Home vs.
PRI/Zoob

Home vs.
Gombeb

Type of Triadic Connectedness
Joint Engagement
Joint Attention Phenotype Home Home

Social Partner
Adult Female PRI/Zoo
Adult Male
Juvenile Gombe
Infant PRI/Zoo
Multiple Home Home

Shared Topic
Object Home Home
Food
Social Reference
Play PRI/Zoo Gombe
Social Other
Locomotion
Gaze Follow
Give and Take

Social Activityc

Partner’s Emotional Tone
Positive Home Home
Negative PRI/Zoo
None PRI/Zoo Gombe

Initiator
IJE (rate) PRI/Zoo Gombe
RJE (rate)

aEntries indicate significant Mann–Whitney U test results with p< .05 or better.
bEntries indicate higher scores from descriptive contrasts when both Home data points were either above
the Upper Limit or below the Lower Limit of the 25–75% error bars of the chimpanzee groups.
cSocial activity= Play+ Social other.

124



(Figure 14). There was not a significant difference when the Gombe (0%) and
the PRI/Zoo (0%) chimpanzee infants were compared, H(1)= 34.0, p= .38.
The data points for the home‐raised chimpanzee infants (8%, 2%) were
higher than the UQs of the EBs of both the Gombe and the PRI/Zoo
chimpanzee infants.

FIGURE 13.—Time spent in joint engagement (JE) by 1‐year‐old chimpanzees from three
diverse socio‐ecologies. Individual data points are shown for all chimpanzee infants, with
25–75% error bars and medians (for Gombe and PRI/Zoo groups).

FIGURE 14.—Time spent in joint attention (JA) phenotype by 1‐year‐old chimpanzees from
diverse socio‐ecological settings. The JA phenotype is when joint engagement (JE) is
infant initiated, with an adult female partner (e.g., the mother), who displays positive
emotional tone, and the shared topic is an object. Individual data points (some offset for
visibility) are shown for all chimpanzee infants, with 25–75% error bars and medians for
the Gombe and PRI/Zoo chimpanzee groups.
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Predominant type of Triadic Connectedness. JE Versus JA. Table 8
shows the predominant forms of triadic connectedness for the chim-
panzee infants. We compared the percent of intervals classified as JE to
the percent of intervals classified as JA. JE was the predominant type
for both the Gombe, Z = −3.06, p = .002, and the PRI/Zoo chimpanzee
infant groups, Z = −2.37, p = .02. For the home‐raised chimpanzee in-
fants, both percentages of JE were above 50% and both percentages of JA
were below 9%. We did not run any statistical test, but descriptively sug-
gest that JE was the predominant type of triadic connectedness for these
two home‐raised chimpanzees.

V.II.II. Social Partners
Table 7 shows a summary of the statistic results for each form of social

partner for chimpanzee infants. Figure 15 shows the percent of JE intervals
with Adult Female, Juveniles, and Multiple partners for the chimpanzee in-
fants. Statistical details are reported below. We note that all partners are
chimpanzees, except for the home‐raised chimpanzees where adult partners
are humans.

Adult Female. The most common JE partner for chimpanzee infants was
an adult female (Figure 15). Gombe chimpanzee infants engaged jointly with
adult females (48%) significantly less often than did PRI/Zoo chimpanzee
infants (65%), U= 16.0, p= .03. In comparison with the EBs of the Gombe
group, one of the home‐raised data points fell within and one was higher

FIGURE 15.—Joint engagement (JE) partners for chimpanzee 1‐year‐olds from diverse socio‐
ecologies. JE with the three most frequent partners is displayed (see text for data about JE
with Infant and Adult Male partners). Individual data points (some offset for visibility) are
shown for Gombe (G), PRI/Zoo (P/Z), and Home (H) chimpanzee infants, with 25–75% error
bars and medians for the G and P/Z groups.
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than the UQ. In comparison with the PRI/Zoo group, both of the home‐
raised data points fell solidly within EBs.

Adult Male. Infant chimpanzees engaged jointly with adult males during
a median of 2% of JE intervals. There was no significant difference between
the Gombe (2%) and PRI/Zoo (1%) chimpanzee groups, U(1)= 37.5, p= .69
(Table 7). We note that adult males were not present for all observations
(including the two Home chimpanzee infants). Even if present, many
chimpanzee infants did not have adult males as JE partners.

Juvenile. The Gombe chimpanzee infants had a significantly larger
percentages of JE intervals with juveniles as social partners than did the PRI/
Zoo infants (16%, 0% respectively), U= 8.0, p= .004 (Table 7). We note that
there were juveniles present for the Zoo infants, but not for PRI chimpanzee
group, and that some Gombe chimpanzee infants did not have juveniles
present. No juveniles were present for the home‐raised chimpanzee infants,
and their data points fell within the EBs of both of the chimpanzee infant
groups (Figure 15).

Infants. Infants were infrequent JE partners for the chimpanzee infant
groups. Infant JE partners were significantly more frequent in the PRI/Zoo
(16%) compared to the Gombe (0%) chimpanzee infants, U= 17.0, p= .03. In
comparison with Gombe, one of the data points for the home‐raised was
within the EB and one was higher than the UQ of the EB. In comparison with
the PRI/Zoo group, both of the data points for the home‐raised were within
the EBs. Infant partners were always available in the PRI/Zoo and home‐
raised settings, but were available for only some Gombe infants.

Multiple. Chimpanzee infants engaged with multiple JE partners a me-
dian of 13% of JE intervals (Figure 15). There was no significant difference
between the Gombe and the PRI/Zoo chimpanzee groups, U(1)= 36.0,
p= .61 (Table 7). The two data points for the home‐raised chimpanzee
infants were higher than the UQs of EBs for both the PRI/Zoo and the
Gombe chimpanzee groups.

Predominant Social Partner. Adult Female Versus Other. To determine
the predominant social partner for the chimpanzee infants, we compared the
percent of JE intervals with an Adult Female as the JE partner with the
percent of JE intervals with all other partners (Table 8). The Gombe chim-
panzee infants did not have a predominant social partner, Z= 0.00, p= 1.00.
The PRI/Zoo chimpanzee infants engaged significantly more often with
an adult female JE partner, Z =−2.37, p= .02. The home‐raised chimpan-
zee infants more often had adult females as JE partners (both these data
points were above 60%) than other partners (both these data point were
below 40%).

V.II.III. Shared Topic

There were no significant differences in shared topics between the
Gombe and the PRI/Zoo chimpanzee infants. The two data points of
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the Home chimpanzees, however, were consistently outside of the EBs of the
Gombe and PRI/Zoo chimpanzees for two shared topics (object and play).

Object. The Gombe (1%) and PRI/Zoo (1%) chimpanzee infants did not
differ in percent of JE intervals with objects as the shared topic, U= 33.5,
p= .45. Figure 16a shows that the home‐raised chimpanzee infants’ data
points were higher than the UQ of the EBs of both the other chimpanzee
groups. Moreover, the data points of the Home chimpanzee infants did not
overlap with any of the other data points.

Food. The chimpanzee infants spent 13% of their JE time engaged with
others about food (Figure 16a). There was not a significant difference among
the chimpanzee groups in percent of JE with food as the shared topic,
U(1)= 60.0, p= .13 (Table 7). The home‐raised chimpanzee infants’ data
points were within the EBs of both the other chimpanzee groups.

FIGURE 16.—Shared topics in the joint engagement (JE) of chimpanzee infants from diverse
socio‐ecologies. During JE, chimpanzee infants and partners could engage together about
any of the eight Shared topics displayed in these three panels (panel a shows frequencies for
Object, Food, and Social Reference; panel b shows frequencies for Play, Social Other, and
Locomotion; and panel c shows frequencies for Gaze Follow and Give & Take). Individual
data points are shown for Gombe (G), PRI/Zoo (P/Z), and Home (H) chimpanzees (some
offset for visibility), with 25–75% error bars and medians for the G and P/Z chimpanzee
infant groups.
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Social Reference. Chimpanzees spent 2% of JE time with social ref-
erencing as the shared topic (Figure 16a). There was not a significant
difference between the Gombe and PRI/Zoo chimpanzee groups, U
(1) = 36.0, p = .59 (Table 7). The data points from the home‐raised chim-
panzee infants were with the EBs of both the Gombe and the PRI/Zoo
chimpanzee groups.

Play. Play was a frequent shared topic in the JE of chimpanzee infants
(Figure 16b). JE about play did not differ significantly between the Gombe
and PRI/Zoo chimpanzee groups, U(1)= 49.0, p= .55. The home‐raised
chimpanzee infants’ data points were at the LQ of the EB of the Gombe
chimpanzee infants, and lower that the LQ of the EB of the PRI/Zoo chim-
panzee infant group.

Social Other. Chimpanzee infants were frequently engaged in JE about
social other as the shared topic (Figure 16b). JE about social other did not
differ significantly between the chimpanzee groups, U(1)= 43.0, p= .93
(Table 7). The data points for the home‐raised chimpanzee infants were
within the EBs of the PRI/Zoo chimpanzee group, and straddled the EBs of
the Gombe chimpanzee group.

Locomotion. Chimpanzee infant groups was spent 10% of JE time with
locomotion as the shared topic of (Figure 16b). There was no significant
difference between the chimpanzee groups, U(1)= 34.5, p= .52 (Table 7).
The data points for the home‐raised chimpanzee infants were within the EBs
of both the Gombe and the PRI/Zoo chimpanzee infant groups.

Gaze Following. Chimpanzee infants spent 2% of JE time in gaze fol-
lowing (Figure 16c). There was no significant difference between the chim-
panzee infant groups, U(1)= 28.9, p= .22 (Table 7). The data points for the
home‐raised chimpanzee infants were within the EBs of the PRI/Zoo chim-
panzee infant group and the Gombe chimpanzee infants.

Give and Take. The chimpanzee infants did not spend much JE time with
Give and Take as the shared topic (Figure 16c). There was no significant
difference between the chimpanzee groups, U(1)= 42.0, p= 1.00 (Table 7).
One data point of the home‐raised chimpanzee was much higher than the
EBs of the other groups, but the other was within the EBs of the other
groups.

Social Activity. The percentage of JE intervals in which chimpanzee
infants engaged jointly with others about Social Activity (play+ social other)
was assessed. There was no significant difference between the chimpanzee
groups in Social Activity, U(1)= 51.0, p= .45 (Table 7).

Predominant Shared Topic. Objects Versus Social Activity. The
Gombe chimpanzee infants and the PRI/Zoo chimpanzee infants showed
significantly higher JE percentages with social activity than with object as
the shared topic, Z = 3.06, p = .002, and Z = −2.37, p = .02, respectively.
Figure 17 shows that the home‐raised chimpanzee infants’ data points for
Object were higher than the UQ of both the chimpanzee groups. The data
points of the home‐raised chimpanzees for social activity were below the
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LQs of the PRI/Zoo chimpanzee infant group but one data point was
within and one was below the EBs of the Gombe chimpanzee group. One
home‐raised infant showed higher object (55%) than social (25%), whereas
the other showed more social (43%) than object (22%). Therefore, we saw
no predominant form of shared topic in the home‐raised chimpanzees
(Table 8).

V.II.IV. Emotional Tone
We analyzed three categories of the emotional tone surrounding JE,

Positive (comprised of positive affect, encourage and entertain), Negative
(comprised of negative affect, discouraging, prohibiting, and punishing), and
None (JE intervals in which there was no discernible emotional tone from
partners). Although there were two other categories of emotional tone,
Unclear (occurring in 14% of JE intervals), and other emotions (occurring in
3% of JE intervals), these were not analyzed. The PRI/Zoo group exhibited
significantly more negative emotion tone than the Gombe group. In our two
home‐reared infants, we observed more positive emotional tone and fewer
intervals without any emotional tone than we observed to the other two
groups. The statistical details are below.

Positive Emotional Tone. Approximately half of the JE intervals con-
tained positive emotional tone in the chimpanzee infant groups (Figure 18).
The amount did not differ significantly between the Gombe and PRI/Zoo

FIGURE 17.—Predominant shared topic in the joint engagement (JE) of chimpanzee 1‐year‐
olds from diverse socio‐ecologies. JE about an Object (O) versus Social activity (S=Play+
Social other) defines the predominant Shared Topic. Individual data points are shown for all
chimpanzee infants, joined across predominant shared topics, with 25–75% error bars and
medians for the Gombe and PRI/Zoo groups.
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chimpanzee groups, U(1)= 33.0, p= .45 (Table 7). The two data points from
the home‐raised chimpanzees were higher than the UQ of the EBs of both
the Gombe and PRI/Zoo chimpanzee groups (Table 7).

Negative Emotional Tone. The Gombe chimpanzee infants experienced
significant less negative emotional tone compared to the PRI/Zoo
chimpanzee infants, U= 14.0, p= .02 (Table 7). The data points of the home‐
raised chimpanzee infants fit around the bottom half of the EB of the PRI/
Zoo chimpanzees, and one data point was within the EB of the Gombe
chimpanzee infants.

No Emotional Tone. In the chimpanzee groups, approximately 21%
of JE intervals were not accompanied by any overt emotional tone from
partners (Figure 18). There was not a significant difference between the
chimpanzee groups in the percentage of JE intervals that were not accom-
panied by obvious emotional tone, U(1)= 33.0, p= .45 (Table 7). The data
points from the home‐raised chimpanzee infants were below the LQ of the
EBs of both the Gombe and the PRI/Zoo chimpanzee infant groups.

Predominant Emotional Tone. Positive Versus Non‐positive. We com-
pared the percent of JE intervals with a positive emotional tone to the percent
of JE intervals with non‐positive emotional tone (negative and no overt emo-
tional tone combined). The Gombe chimpanzee infants, Z=−1.78, p= .08,
and the PRI/Zoo chimpanzee infants, Z=−1.52, p= .13, experienced no

FIGURE 18.—Emotional tone surrounding joint engagement (JE) for chimpanzee infants
from diverse socio‐ecologies. Positive (e.g., smiles, laughs, encouragement), None (i.e., no
overt emotional tone), or Negative (e.g., negative facial and/or vocal expressions, disco-
uraging, or punishing) defines partners’ emotional tone during JE. Individual data points
are shown for all chimpanzee infants (Gombe [G], PRI/Zoo [P/Z], and Home [H]), with
25–75% error bars and medians for the G and P/Z groups.
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significant difference between non‐positive and positive emotional tone from
JE partners (Table 8). The home‐raised chimpanzee infants, compared to the
Gombe and the PRI/Zoo chimpanzee groups, had higher positive emotional
tone (both data points higher than the UQ of the EBs of both groups) and
lower non‐positive emotional tone (both data points were lower than the LQ of
the EBs of both groups). We observed a pattern in these two home‐raised
chimpanzee infants in which there was higher positive than non‐positive
emotional tone.

V.II.V. Initiator
Infant‐initiated JE (IJE). IJE occurred at a rate of 1.90 JE intervals

per min among the chimpanzee infants (Figure 19). There was no
significant difference between the Gombe and PRI/Zoo chimpanzee infant
groups, U(1)= 35.0, p= .55. Both of the data points for the home‐raised
chimpanzee infants were lower than the LQ of the EBs for both the Gombe
and the PRI/Zoo chimpanzee infants (Table 7).

Responsive JE (RJE). Chimpanzee infants responded to JE bids
from others at a rate of 1.6 JE intervals per minute (Figure 19). There was
not a significant difference between the chimpanzee groups, U(1) = 44.0,
p = .87 (Table 7). One of the data points for the home‐raised chimpanzee
infants was within the EBs of both the Gombe and PRI/Zoo chimpanzee
infant groups, but the other data point was higher than the UQ of
both EBs.

Predominant Initiator. IJE Versus RJE. We compared the rate of IJE to
the rate of RJE for the Gombe and the PRI/Zoo chimpanzee groups with a

FIGURE 19.—Predominant initiator of joint engagement (JE) for chimpanzee infants from
diverse socio‐ecologies. Infant (IJE) versus Partner (RJE) JE defines predominant Initi-
ator. Individual data points are shown, joined across initiator types, for all chimpanzee
infants, with 25–75% error bars and medians for the Gombe and PRI/Zoo groups.
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Wilcoxon Signed Ranks Test (Table 8). The Gombe infants showed sig-
nificantly higher rates of IJE than RJE, Z=−2.05, p= .041. For the PRI/Zoo
chimpanzee infants there was no significant difference, Z=−1.01, p= .31
(i.e., they showed equivalent rates). Both the home‐raised chimpanzee
infants showed higher rates of RJE than IJE (1.8 vs. 1.3, and 3.2 vs. 1.2,
respectively).

V.II.VI. Summary of Results and Phenotypes
There were meaningful differences between the chimpanzee infant

samples in at least one form of all five of the JE characteristics. These
differences are summarized in Tables 7 and 8. The Gombe chimpanzee
infants differed from the PRI/Zoo chimpanzee infants on at least one form
of two characteristics (i.e., Social Partner and Emotional Tone). Based on
both data points falling outside of the other groups EBs, we note that the
home‐raised chimpanzee infants differed from the PRI/Zoo and the Gombe
chimpanzee infants on at least one form of all five characteristics (type
of triadic connectedness, Social Partner, Shared Topic, Emotional tone, and
Initiator).

In Table 8 we summarize the predominant form of each of the five JE
characteristics for each sample. We found that there are three different
JE phenotypes for our three samples of chimpanzee infants, displayed as JE
configurations in Figure 20, and described briefly below.

The Gombe chimpanzee infants, living in family groups within a fission‐
fusion community in a tropical rain forest, showed JE as the predominant
type of triadic connectedness, and Social activity as the predominant shared
topic. Gombe infants engaged in JE with adult female and other partners
equally often, and experienced positive and non‐positive emotional tone
from partners equally often. The Gombe chimpanzee groups had infants as
the predominant Initiators of JE.

TABLE 8
PREDOMINANT JOINT ENGAGEMENT (JE) PHENOTYPES FOR CHIMPANZEE INFANTS LIVING IN DIVERSE

SOCIO‐ECOLOGICAL SETTINGS

Characteristic Gombef PRI/Zoof Homeg

Typea JE> JA JE> JA JE> JA
Social Partnerb Ad Fem>Other Ad Fem>Other
Shared Topicc Social>Object Social>Object
Partner Emotiond Positive>Non‐pos
Initiatore IJE>RJE RJE> IJE
aType of triadic connectedness, JE versus the JA phenotype (JA).
bAdult Female (Ad Fem) versus Other (sum of all JE partners except Adult Female).
cSocial (Play+ Social Other) versus Object.
dPositive versus Non‐Pos (Negative+None).
eInfant‐initiated JE (IJE) versus partner‐initiated JE (RJE).
fEntries indicate significant Wilcoxon’s Signed Ranked Test results, with p< .05, or better.
gEntries are descriptive results; blanks indicate no predominant type. (See text for further details.)

133

Joint engagement in Chimpanzee Infants



The PRI/Zoo chimpanzee infants, living in stable groups of chimpanzees
in captive environments, showed JE as the predominant type of triadic
connectedness, Adult Females as the predominant JE partner, and Social
activity as the predominant shared topic. The PRI/Zoo chimpanzee infants
experienced positive and non‐positive emotional tone from partners equally
often, and did not show a predominant Initiator of JE.

Our description of the JE phenotype for the Home chimpanzees, living
with one chimpanzee infant in U.S. middle‐class home and work environ-
ments, consists of JE as the predominant type of triadic connectedness and
Adult Females as the predominant JE Partner. The Home chimpanzee infants
did not appear to have a predominant form of shared topic. The Home
chimpanzee infants experienced high levels of Positive emotional tone from
partners, and they appeared to have partners as predominant Initiators of JE.

V.III. Discussion of JE in Chimpanzee Infants

We measured characteristics of the joint engagements of one‐year‐old
chimpanzee infants, across three diverse settings, and found significant
within species differences. We observed the chimpanzees naturalistically, in
their everyday physical and social environments, and some of our findings
differ from previously published reports. The three settings were diverse and
consisted of Gombe (a tropical rain forest of Tanzania), PRI/Zoo (captive
settings with a stable group of mixed aged individuals), and home‐raised
(a typical USA University and nearby town, where the two chimpanzee infants
were raised together but by human adults). We found that chimpanzee

FIGURE 20.—The joint engagement (JE) phenotypes found in chimpanzee infants from
diverse socio‐ecologies. These JE phenotypes describe our chimpanzee infant samples
(see Figure 2 for comparisons with the past literature and the note that explains the five
characteristics of the JE phenotypes). Predominant forms for the Gombe and PRI/Zoo
groups reflect statistically significant differences, whereas the predominant forms for the
two home‐raised chimpanzees are descriptive (see text for further details). Neither in-
dicates that there is not a predominant form. Figure adapted (Bard & Leavens, 2014;
Leavens et al., 2010).
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infants, across all settings, spent relatively large percentages of time in joint
engagements (JE) and relatively small percentages of time in the joint at-
tention phenotype (JA), which differs from expectations based on the liter-
ature. We found significant differences across all the chimpanzee samples for
at least one form in all of the four other JE characteristics (partner, shared
topic, emotional surround, and initiator), which also differs from expect-
ations based on the literature (Figure 2). The predominant form of all the
characteristics can be viewed together as a configuration, which we call the
joint engagement phenotype, and these were different for our three samples
(Figure 20). We conclude that there are three contextualized JE phenotypes
in chimpanzee infants, in which the forms of JE relate to their different lived
experiences in physical and social ecologies.

The Gombe chimpanzee infants, living in a tropical rain forest of
Tanzania, engaged in shared topics that were more often about social activ-
ities than objects, and were the only chimpanzee group to exhibit sig-
nificantly higher rates of infant‐initiated compared to responsive joint
engagement. The PRI/Zoo chimpanzee infants, living in stable social groups
in permanent captive settings, had a different profile of social partners (more
often with adult females and infants, less often with juveniles compared to the
Gombe chimpanzees), engaged in social activities as shared topics more often
than objects, had the most negative emotion from JE partners, and their
rates of infant‐initiated and responsive JE did not differ. The home‐raised
chimpanzee infants, living in an urban, middle‐class setting in the U.S.,
exhibited the highest levels of the joint attention prototype, engaged about
objects as JE shared topics (more than the PRI/Zoo and the Gombe chim-
panzee infants), played less than both other groups, experienced more
positive emotional tone, and initiated JE less often than both the PRI/Zoo
and Gombe chimpanzees. We conclude that the forms of joint engagement
characteristics of infant chimpanzees are importantly influenced by the social
and ecological contexts in which they live.

We described the phenotypes and component parts of joint engagements
in chimpanzee infants to investigate how views of joint attention might
change if definitions become more inclusive (i.e., broadened beyond the
joint attention prototype) and if the chimpanzee infants are observed in
their everyday socio‐ecological contexts (outside of structured, testing, or
laboratory conditions). Because we described each of the characteristics of
joint engagement separately, we consider differences in each characteristic
across the chimpanzee groups (in the following sections) to meet our goal
of building an inclusive and ecologically valid description of triadic
connectedness in chimpanzee infants.

V.III.I. Type of Triadic Connectedness. Joint Engagement (JE) and the Joint Attention
Phenotype (JA)

JE was very frequent in chimpanzee infants, observed in over 60% of the
10s intervals that were coded. This finding gives quite a different view of joint
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attention in the chimpanzee species compared with previous studies focusing
on development (Tomasello & Carpenter, 2005; Wobber et al., 2014) and
those focusing on older chimpanzees (e.g., Herrmann et al., 2007). Using
joint engagement, a more inclusive definition of joint attention, may have
allowed for chimpanzees to exhibit the range of their ability to engage tri-
adically. Our more inclusive definition allowed for other modalities of en-
gagement (tactile, in addition to visual engagement, see Botero, 2016;
Mantis & Stack, 2018), and included a wider variety of shared topics (that
were not necessarily objects). Additionally, we conducted observations in each
chimpanzee infant’s everyday socio‐ecological context (chimpanzee friendly
contexts), allowing natural expressions of triadic joint engagement rather
than conducting experimental testing in laboratory settings. We observed the
phenomenon of joint attention in its natural setting (Bard, Bakeman, et al.,
2014; Boesch, 2012; Dahl, 2017; Rogoff et al., 2018). Chimpanzee infants
exhibited triadic connectedness in the form of JE very frequently.

We also found that the JA phenotype was present in many chimpanzee
infants (a third of the chimpanzee infants). One socio‐ecological context that
appeared to encourage the JA phenotype was the WEIRD context experi-
enced, in part, by the cross‐fostered/home‐raised chimpanzee infants. They
displayed more of the JA phenotype than the other chimpanzee infant
groups. The JA phenotype is comprised of engagements with an adult fe-
male, objects as shared topics, positive emotional tone, and infant initiations,
therefore we can consider which of these might account for an overall dif-
ference in the frequency of the JA phenotype in chimpanzee infants. Home‐
raised did not have higher frequencies of adult female social partners or
higher infant initiation rates. Perhaps higher JA phenotypes could be due to
these two chimpanzee infants showing higher levels of objects as shared
topics or experiencing more positive emotional tone (or both). The local
ecological‐social conditions appeared to influence many characteristics of
joint engagement, including the JA phenotype in chimpanzee infants.

All the chimpanzee infants show a higher percentage of joint engagement
(JE) than the joint attention phenotype (JA). On one hand, this finding is not
surprising as JE was a broader category allowing for more diversity in form, and
the JA phenotype was constrained to infant‐initiated engagements with an adult
female partner about objects as a shared topic, surrounded by positive emotional
tone. On the other hand, the high amounts of joint engagement and the pres-
ence of the JA phenotype, even in some wild chimpanzee infants, is surprising.
Even if the controversy in the literature about the presence of joint attention in
chimpanzee infants is due to adhering to a form more similar to the JA phe-
notype (e.g., being truly joint JA, see Carpenter & Call, 2013; Carpenter & Liebal,
2011), it must be acknowledged that both the more circumscribed and the more
broadly defined types of joint engagement are manifestly within the capacity of
the chimpanzee species (Bard, Bakeman, et al., 2014; Bard, 2017; Boesch, 2012;
Hopkins, Keebaugh, et al., 2014; Hopkins, Misiura, et al., 2014; Leavens, 2021;
J. L. Russell et al., 2011).
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V.III.II. Social Partners
We can characterize the JE of 1‐year‐old chimpanzee infants as mostly

with a single social partner, and most frequently, that partner was an adult
female. There were differences among the chimpanzee groups in the number
and the age/sex categories of potential partners present during the ob-
servation. The home‐raised chimpanzees lived in the smallest groups (one
other chimpanzee infant, one primary human caregiver, and several adult
human females), and the PRI/Zoo chimpanzees were observed in large stable
chimpanzee groups (with two or three other infants and juveniles, several
adult males, and more than four unrelated adult females). The Gombe
chimpanzee infants were observed mostly interacting with siblings and their
mother, although there were variable numbers of other chimpanzees during
some of the observations.

The proportion of JE events in which infants engaged with an adult
female (usually their mother) was significantly lower in the Gombe sample
compared to the other groups. Perhaps this occurs because Gombe infants
are living in a fission‐fusion community, and they encounter a changing
variety of many different individuals (Goodall, 1986), whereas the PRI/Zoo
infants and the home‐raised chimpanzee infants have high stability in social
partners (Matsuzawa et al., 2006). Evidence suggests, however, that mothers of
infant chimpanzees are less likely to be in social groups than, for example,
mothers of juvenile chimpanzee at the Gombe field site (Williams et al., 2002).
It is more likely, in our opinion, that the other groups have relatively higher JE
with adult females because there were multiple adult females with whom the
infants could interact at the other settings. There were at most 3 adult females
for a Gombe infant to interact with on any given day (given an average party
size of 5, with 2–5 unrelated potential partners, some of whom were subadults,
see Murray et al., 2014), compared to 9 adult females at the Chester Zoo, 19
adult/adolescent females at PRI, and 3–6 adult females for the home‐raised
chimpanzees. Moreover, in stable captive settings, chimpanzee mothers ap-
pear to be more relaxed about their infants interacting with unrelated chim-
panzees, allowing even 1‐year‐olds to interact with non‐kin at high levels,
compared to wild settings (e.g., Malick & Savage, 1977; K. M. Ross et al.,
2014). We know that type of social partner in JE is contextualized, but we
cannot pinpoint which group variables might determine different JE partners.

Alternatively, the differences in social partners across groups could occur
because Gombe chimpanzee infants were often interacting with their family
members, specifically with older sibling(s) in addition to the mother. Gombe
mothers of juveniles were more likely to be in social groups with other
mothers with juveniles (Murray et al., 2014). The captive chimpanzee groups
had infants of approximately the same age as the focal subjects, but there
were no juveniles in the PRI group, but the proportion of infants to juveniles
was more likely to be reversed in the wild Gombe group (Murray et al., 2014;
K. M. Ross et al., 2014). Although, there were more potential partners
available in the PRI/Zoo groups, only at Gombe were siblings present.
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Perhaps the strongest conclusion from the consideration of JE
partners is that infant chimpanzees are able to triadically connect with
partners of all ages and sex classes. Variability in JE partners for chimpanzees
is contextualized, influenced by availability, age/sex class, and kinship
relationships (Goodall, 1986; Lonsdorf et al., 2014).

V.III.III. Shared Topics
Chimpanzee infants engaged in JE about eight different shared topics,

including objects and social activities. Most frequently the chimpanzees en-
gaged with others about the shared topics of play and social other, but they also
engaged with others about locomotion and food. Using a more inclusive
definition of JE is helpful to include the many types of triadic connectedness
that are reported in the literature. The use of communicative gestures, for
example, is not usually accepted as evidence of triadic joint engagement in
apes. When infants use gestures, they create the triangle of infant, partner, and
shared topic, just like in joint engagement. Social play is probably the most
common context in which young chimpanzees use communicative gestures,
and they use gestures both to initiate and maintain playful interactions, in both
captive (Bard, Bakeman, et al., 2014; Call & Tomasello, 2007) and wild con-
texts (Fröhlich et al., 2016; Hobaiter et al., 2014). Food sharing, often ac-
companied by a requesting gesture, is one way that an infant can engage with a
social partner about food, but infants can also make gestural requests to nurse
(Bard, Bakeman, et al., 2014; Fröhlich et al., 2020; Tomasello et al., 1994; van
Lawick‐Goodall, 1968). Infant chimpanzees in the wild have been observed to
use two or three communicative gestures in connection with coordinating joint
travel with the mother (Fröhlich et al., 2016). The use of JE as the definition of
triadic connectedness allows for the inclusion of communicative gestures to
indicate engagement in object‐related and non‐object related activities.

Object and play were the shared topics in which there were differences among
the chimpanzee groups, with the home‐raised chimpanzee infants engaging
about objects more frequently but playing less frequently than the Gombe and the
PRI/Zoo chimpanzee infants. Wild chimpanzee infants manipulate objects (mostly
leaves) at rates of over 1 bout per hour (mostly during play), and as they develop,
they more often manipulate sticks, possibly as a prelude to tool use (Koops et al.,
2015). Consideration of tool use is relevant to the present discussion as tool use is
a triadic type of physical cognition, in which the user manipulates a detached
object in the service of an otherwise unobtainable goal. Tool‐use in termite fishing
(e.g., inserting a long grass into a mound to obtain hidden termites, see Goodall,
1986; Parker & Gibson, 1979) is not mastered until Gombe chimpanzees are 4.5
years of age (Lonsdorf, 2005). While tool use can be thought of a type of triadic
engagement, it cannot be considered as aspect of social cognition (unless it is social
tool use, see e.g., Bard, 1990).

Objects can be used by chimpanzees within social contexts, such as play.
PRI/Zoo chimpanzee infants manipulated objects, for example, during social
play for about 3min per hour when 12–15 months of age (Ross et al., 2014).
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Approximately 20% of the gestures used to initiate play by wild chimpanzee
infants included an object (from the wild chimpanzee communities at Kibale
and Tai National Parks, see Fröhlich et al., 2016). We note that in our coding
system, when objects were used in the service of initiating or maintaining play,
we recorded the shared topic as play. Perhaps relatively less joint attention is
suggested to occur in chimpanzees living in the wild because chimpanzee
infants appear to be relatively less focused on objects for their own sake (at
least in this very young age while they are nursing and not yet using objects as
tools). Both the Gombe chimpanzee infants and the PRI/Zoo chimpanzee
infants showed a significant preference for engaging with others about social
activity (specifically, play and non‐play social activity) more than about objects.

Chimpanzee infants raised in a western, middle‐class context engaged
with others relatively more often about objects and relatively less often about
social activity compared to both of the other chimpanzee groups. There are
more varieties of detachable objects and toys in the urban ecology of the
home‐raised chimpanzees than either the field or the captive contexts.
Presumably the middle‐class caregiving context contains a stronger focus on
the value of chimpanzee infants interacting with objects, as this is common in
the practices of western, middle‐class caregivers. It is plausible that a focus on
objects is correlated with interactions with adult humans (such as in encul-
turated apes, see Carpenter et al., 1995). But human contact cannot be the
whole story, as PRI chimpanzee had almost daily contact with humans and
were often presented with a variety of human artifacts (Matsuzawa, 2003,
2007; Matsuzawa et al., 2006), but these infants engaged with other chim-
panzees more often about social topics than about objects as shared topics.

Perhaps the strongest conclusion we can make is that infant chimpanzees
are able to engage with others about a wide variety of shared topics, including
play, objects, food, and gaze following. By allowing for a broad range of
shared topics (i.e., being more inclusive), many forms of joint engagement
are found in chimpanzee infants. Although not all chimpanzee infants
showed all types of shared topics, all shared topics were manifest in the JE of
some chimpanzee infants.

V.III.IV. Emotional Tone Surround Joint Engagement

Most of the emotional tone surrounding the JE in chimpanzee infants was
positive. Chimpanzee mothers in captive settings usually engage in a wide
variety of positive intuitive parenting behaviors with their very young infants,
such as soothing and safeguarding them (Bard, 1994a; Bard et al., 2005), and
positively nurture the development of infant social, communicative, and
motor skill development (Bard, Dunbar, et al., 2014). Chimpanzee mothers
in field settings, such as Gombe, are notoriously tolerant of their infants, not
reacting to infants pulling their hair, hitting them, etc. (Goodall, 1986; van
Lawick‐Goodall, 1968). There are exceptions to the rule of tolerance in both
settings (e.g., some mothers killing the infants of others in Gombe, see
Goodall, 1986; some mothers hurting their own infants due to poor maternal
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skills in some captive settings, see Bard, 1994a), and tolerance wanes as
infants become juveniles (Goodall, 1986). For our chimpanzee samples,
partners most often (51%) had positive emotional tone during JE with in-
fants, although there was also a relatively high percentage of JE that did not
have any overt emotional tone (22%).

There was a significant difference between the PRI/Zoo group and the
Gombe chimpanzee infants in the presence of negative emotional tone during
JE. The PRI/Zoo JE partners expressed more negative emotional tone sur-
rounding JE than the Gombe partners. Although chimpanzee mothers typical
encourage infant development with positive emotional tone, there are occasions
or events in which chimpanzee mothers can take a more forceful, less positive
approach. “It is the mother’s role to (force) teach the infant how to use
newly emerging abilities it might not, or not fully, have used otherwise” (van de
Rijt‐Plooij & Plooij, 1987, p. 72). Wild chimpanzee mothers may remove an
object from an infant, when that object is a food type not normally eaten, in a
process labeled as education by discouragement (Nishida, 2012). During weaning
(approximately 2 years in captive settings, and approximately 4 years in the wild)
mothers may prevent access to the nipple, or even push infants away, although
maternal aggression toward infants is very rare in captive or wild socio‐ecological
contexts (Clark, 1977; Horvat & Kraemer, 1981). With our small sample, we
cannot isolate any of these factors from individual differences in maternal care-
giving style to account for group differences in the negative emotional tone
surrounding JE (Bard, 2019; e.g., primate mothers may have styles that are more
restrictive or more lenient, see Maestripieri, 1994).

V.III.V. Initiator of Joint Engagement

The three chimpanzee groups showed three different patterns of JE in-
itiations. Gombe infants had higher rates of infant‐initiated (IJE) than re-
sponsive joint attention (RJE), PRI/Zoo infants had rates of IJE and RJE that
were statistically indistinguishable. These two home‐raised chimpanzee in-
fants had lower rates of infant‐initiated than rates of RJE. If initiating is an
index of internal motivation (Call, 2009), we might argue, based on IJE rates
alone, that wild Gombe chimpanzee infants are relatively more highly mo-
tivated and these two home‐raised infants were relatively less motivated to
engage jointly. The initiator of joint engagement could also reflect the
caregiving structure (such as the child‐centered vs. adult centered structure
for humans, see Lancy, 2015), although this type of structure has not been
differentially specified for apes (Bard, 2019). Perhaps it is most important to
highlight that chimpanzee infants can initiate JE and, in some settings, do
so at higher rates than when responding to a partner’s bids. Predominant
initiator of JE is contextualized in chimpanzees.

V.III.VI. Social and Ecological Worlds of Chimpanzees

We described three chimpanzee joint engagement phenotypes and
conclude that there is not a single global summary of what JE looks like in
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chimpanzees. The focus on each component of the phenotype (the charac-
teristics), viewed across diverse socio‐ecological settings, broadens our
knowledge about the forms that joint engagement can take in young chim-
panzees. With our inclusive coding scheme, we describe the contextualized
forms of joint engagement in chimpanzees. We found three different phe-
notypes in our three samples of chimpanzee infants. We conclude that the
variability in joint engagement across the chimpanzee groups is related to
variability in their socio‐ecological settings.

We observed naturalistically occurring behavior, while infants interacted in
their everyday physical and social environments. The social and physical worlds
of the different samples of chimpanzee infants were diverse. In all groups, the
infants lived with a stable primary caregiver (the biological mother in Gombe and
the PRI/Zoo settings; their cross‐fostered human mother in the Home setting)
and had at least another adult with whom to interact. Siblings were available at
Gombe but not at the other settings. Juveniles were not present in the PRI setting
or in the home‐raised groups. Unrelated infants, adult females, and adult males
were available sometimes across all settings (Murray et al., 2014; K. M. Ross et al.,
2014). The physical environments varied, from man‐made structures to the
tropical rain forest. Given the small number of infants and the small number of
samples, we cannot link particular features of either the social or the physical
environment to different forms of JE.

One of the benefits of doing this study is to learn about the ways in which
chimpanzees typically employ joint engagement in their everyday life, out-
side the constraints of the laboratory testing environment. As a result, we find
variation in characteristics of joint engagement in chimpanzee infants. Our
chimpanzee groups differed in their exposure to adult humans (and their
artifacts), and this might be linked to different types of JE, because the type
of joint attention often thought of as prototypically human (e.g., the joint
attention phenotype) was noticeably higher in the two chimpanzee infants
that we observed, who had been raised with constant exposure to western,
middle‐class adult humans and their artifacts (Figure 14). Chimpanzee in-
fants respond flexibly to their socio‐ecological environment (e.g., reviewed in
Section II.V) in ways that impact their choice of joint engagement partner,
their role in initiating joint engagement, and the focus of their shared in-
terest. The JE of chimpanzee infants could also be responsive to the emo-
tional environment surrounding their joint engagement (e.g., Bard,
Bakeman, et al., 2014). We cannot determine the links between specific socio‐
ecological variables and joint engagement characteristics, given our small
sample, and limited specifications of relevant variables.
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VI. Species Comparisons of Joint Engagement

Our naturalistic observations of JE showed that there is substantial
variability in joint engagement (JE) across the human groups (Chapter IV)
and variability across the chimpanzee groups (Chapter V). In this chapter, we
explore the extent to which these characteristics of joint engagement (in-
cluding the joint attention prototype) are similar or different in cross‐species
comparisons.

We know from previous chapters that there are many phenotypes in the
human samples (Figure 12) and many phenotypes in the chimpanzee sam-
ples (Figure 20), supporting a conclusion that JE is contextualized in both
species. Here we want to know if the species are distinct at the level of
individual characteristics or at the level of the joint engagement phenotypes.
We did not make any a priori predictions but were clear about how we would
interpret different outcomes. If we find that some JE forms, some predom-
inant JE characteristic, or the JE phenotypes, respectively, are present only in
the chimpanzee infants or only in the human infants, we could conclude that
these forms, predominant characteristics, or phenotypes of JE, respectively,
are species‐specific (i.e., human‐unique or chimpanzee‐unique). If we find
that the JE forms or characteristics are present in both species, but their
percentages differ consistently across species, this might suggest a more
nuanced version of human‐specific joint engagement. For example, we could
conclude that species differences were not at the level of presence/absence,
but rather differences were in the frequency of some or all JE forms,
characteristics, or phenotypes. We also examine whether there are species
differences in predominant form of each characteristic. Considering pre-
dominant forms might reveal species differences that would not be apparent
when considering the phenotypes of each species. Finally, we could find that
the within‐species variation is more important than any variation across
species, in the sense that only some human‐group by chimpanzee‐group
cross‐species comparisons are different. With considerable overlap in these
cross‐species comparisons, we could conclude there is not a distinct human‐
specific (or chimpanzee‐specific) JE outcome in either presence/absence or in
frequency. In other words, if there is meaningful overlap across species, we
could suggest that joint attention is contextualized for both species. In other
words, socio‐ecology and developmental experiences have a large influence
on joint engagement outcomes in 1‐year‐old chimpanzees and humans.

Our research design embraces diversity within each species; however, our
sample sizes are small and we have only three samples of each species.
Therefore, this comparative study cannot provide definitive answers to those
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aspects of JE that may be universal for either the human species or the
chimpanzee species. We can determine, only for our samples, the extent to
which species membership accounts for differences in joint engagement
characteristics, beyond those differences attributable to socio‐ecological
contexts, by comparing our multiple, diverse samples of human infants to
multiple, diverse samples of chimpanzee infants.

VI.I. Comparative Methods

VI.I.I. Comparative Design

The new comparative design used here consists of sampling chimpanzees
from diverse socio‐ecologies to compare with the human infants also sampled
from diverse socio‐ecologies. Although it was not possible in this initial study to
match the socio‐ecologies across species, we were able to achieve diversity of
socio‐ecologies within each species (see below). In theory, this design has great
promise in discovering outcomes that are really different across the species by
finding between species differences that are greater than within species con-
textualized differences (i.e., differences attributable to different lived experi-
ences). In this chapter, we evaluate the usefulness of this design in practice.

VI.I.II. Subjects and Settings

In this study, we used the data described in Chapter IV for the human
infants and Chapter V for the chimpanzee infants. All data were obtained
from naturalistic observations, from videotaped recordings of infants in their
everyday settings, interacting with their everyday social partners, and en-
gaging in their everyday activities. There was no difference in the duration of
the videotaped observations across species (see Figure 4 and Section III.III),
but we used percentages or rates to control for variation across groups in
visibility.

VI.I.III. Procedures

We matched the human and chimpanzee groups on life stage (early in-
fancy), broadly determined by considering a combination of developmental
milestones across multiple domains (e.g., emotion, social, cognitive, and com-
munication, see Bard, 2017, 2019). We considered multiple domains because
developmental rates vary across domains (for both species). We note that al-
though some rates of development may appear to vary across species (e.g.,
motor skills of chimpanzees being more advanced than those of humans),
attending to the within species variation in both humans and in chimpanzees
minimizes any apparent species differences in motor skills. For example, cap-
tive chimpanzee infants locomote independently at a younger age than do wild
chimpanzee infants (Bard, 2019; van Lawick‐Goodall, 1968; Riesen & Kinder,
1952). Human infants in some cultures locomote independently at a younger
age than do western, middle‐class infants (Adolph & Robinson, 2015),
whereas human infants in some other cultures begin walking at much older
ages (e.g., 2 years old, see Karasik et al., 2015). In the domain of emotion
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development, in contrast, the milestones in infancy (e.g., crying, first smile,
wariness of strangers) occur at remarkably similar ages across species (Bard,
2005, 2019; Bard, Dunbar, et al., 2014; van IJzendoorn, et al., 2009) and across
eco‐cultural settings for humans. We could not match the groups for some
particular characteristic (e.g., walking or wariness of strangers), because
(1) different matches would occur if we chose to match on a characteristic from
different realms; and (2) there is significant variation within each species for any
particular characteristic that we might have chosen for matching. Instead, we
decided to sample all the infants at approximately the same age. This choice
was optimal for equating amounts of life experience. We matched the groups
on amount of life experience, that is, on number of days of interactive
experience with the physical and social worlds after birth.

We used the same procedures in coding behavior from the videotapes for
both human and chimpanzee infants to reduce potential confounds in the
consideration of species differences (for details of the coding scheme see
section II.IV). Our specific aim in this chapter is to determine whether there
were species differences in forms of joint engagement (JE).

VI.I.IV. Data Analysis

Our analytic strategy continued to be descriptive. We searched for species
differences in several ways. First, we ran a Kruskal–Wallis test to see if there
was a significant difference in the forms of each characteristic when all five
groups were considered. (Note that we omitted the two home‐raised chim-
panzee infants from these statistical comparisons, see Section V.I.IV for more
details). Second, if the omnibus test was significant (p< .05), we conducted
cross‐species, pair‐wise comparisons (i.e., each human group compared with
the two chimpanzee groups) with Mann–Whitney U tests. For the home‐
raised chimpanzee infants, we describe their data points in relation to the
error bars (EBs) of the human groups (i.e., if they fall above the upper
quartile [UQ], below the lower quartile [LQ], or within the 25–75% error
bars). These were new analyses that did not duplicate those presented for
each species separately (in Chapters IV and V).

We looked for particular patterns in the cross‐species, pair‐wise com-
parisons. A species difference would be indicated if both chimpanzee groups
were statistically different from all the human groups (in the same direction).
A pattern indicating no species difference would be if all the human groups
were statistically indistinguishable from all the chimpanzee groups. We la-
beled a third pattern as differential cross‐species pattern. This would the case if
only some cross‐species pairs were significantly different, meaning that at
least one of the cross‐species pairs was not. With this differential pattern,
there are no overall species differences, but rather there would be differences
between particular groups (i.e., associated with contextualized JE).

It might seem obvious to use an ANOVA to directly compare the species,
because the number of infants of each species in our samples is sufficiently
large to conduct a parametric test. However, if there were significant within
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species differences, then we could not legitimately combine the data (e.g., if
the three human groups are significantly different, we cannot combine them
into a single human group because it would violate the assumption of ho-
mogeneity). The criteria for conducting an ANOVA comparing the human
infants (n= 30) to the chimpanzee infants (n= 21) were (1) no significant
differences within‐species, either in the humans or in the chimpanzees; and
(2) no significant cross‐species differences.

We investigated whether there were species differences in the predom-
inant JE characteristics. We made new figures to show the data from human
infants together with the data from the chimpanzee infants for each of the
five predominant JE characteristics. These figures show the data that were
analyzed to determine if there were species differences in the predominant
(1) type of triadic connectedness (comparing levels of JE to levels of the JA
phenotype); (2) JE partner (comparing levels of JE with adult females to all
other partners); (3) shared topic (comparing JE with objects to JE with social
activity); (4) emotional tone (comparing positive to non‐positive); and (5) JE
initiator (comparing rates of infant‐initiated JE to responsive JE). Since we
already knew that there were within‐species differences in predominant
forms, we investigated if any of the human samples had the same pattern as
any of the chimpanzee samples. In other words, when a predominant char-
acteristic pattern was present in at least one human and also in at least one
chimpanzee group, we could conclude there was not a species‐difference in
that predominant characteristic.

We compiled these two sets of analyses (e.g., on forms and predominant
characteristics), to ascertain if the results converged regarding a conclusion
about species differences, or not. We summarize our cumulative evaluation
about species differences in Table 10.

VI.II. Comparative JE Results

Here we report the results of the cross‐species comparisons. To summarize,
we found differential cross‐species patterns (where at least one human group was
not statistically different from at least one chimpanzee sample) in one type of
triadic connectedness, three of five Social Partners, five of eight Shared Topics, all
three forms of Emotional tone surrounding JE, and in one form of JE Initiator
(Table 9). There were no species differences found in the forms or predominant
characteristic (Table 10), although conclusions about species differences in shared
topics are tentative. Statistical details are presented below.

VI.II.I. Type of Triadic Connectedness
Joint Engagement (JE). We found that there was no overall significant

group difference in percentage of intervals classified as JE (Figure 21),
H(4)= 5.99, p= .20. The results for this variable met our criteria for con-
ducting an ANOVA (i.e., there was no significant variation within the human
groups, no significant variation within the chimpanzee groups, and no
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differential variation in cross species comparisons). There was not a sig-
nificant difference in percent of intervals spent in JE between the human
infants (M= 66%, SD= 13.45, n= 30) and the chimpanzee infants (M= 62%,
SD= 13.0, n= 21), F(1, 49)= 1.28, p= .26, ηp2= .03.

Joint attention phenotype (JA). There was an overall significant group
difference in percentage of the intervals classified with the joint attention
phenotype, H(4)= 28.82, p< .001 (Figure 22). The percentage of the JA
phenotype was significantly higher in the U.K. human infants than both the
Gombe, U= 2.0, p< .001, and PRI/Zoo, U= 0.0, p= .001, chimpanzee infant
groups. The data points for the home‐raised chimpanzee infants were not
consistently outside of the EBs of the U.K. human group. JA was significantly
higher in the Aka human infants than the Gombe, U= 17.0, p= .004, and the

TABLE 10
EVALUATION AND CONCLUSIONS ABOUT SPECIES DIFFERENCES IN PREDOMINANT CHARACTERISTICS OF

JOINT ENGAGEMENT

Significant Variation
Among

Differential
Patterns in

Cross‐Species
Contrastsc?

Evidence to
Conclude
A Species
Difference?Characteristic Humansa? Chimpanzeesb?

Type of Triadic Connectedness
Joint Engagement No No No No
Joint Attention Phenotype Yes Yes Yesd No
Predominant Type No No No No

Social Partner
Adult Female Yes Yes Yes No
Othere Yes Yes Yes No
Predominant Partner Yes Yes Yes No

Shared Topic
Object Yes Yesd Yesd Cautiously no
Social Activityf No No Yesd Cautiously no
Predominant Topic Yes Yes Yesd Cautiously no

Partners’ Emotional Tone
Positive Yes Yes Yes No
Non‐Positiveg Yes Yes Yes No
Predominant Emotion Yes Yesd Yes No

Initiator
Infant No Yes Yes No
Partner No No Yes No
Predominant Initiator Yes Yes Yes No

aSummary of data from Tables 5 and 6.
bSummary of data from Tables 7 and 8.
cSummary of data presented in Table 9.
dRelies on descriptive data from the Home chimpanzees.
eOther= sum of all JE partners except Adult Female.
fSocial Activity= Play+ Social Other.
gNon‐Positive=Negative+None.
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PRI/Zoo, U= 5.0, p= .003, chimpanzee groups. The data points for home‐
raised chimpanzee infants were not consistently outside the EB of the Aka
human group. The JA phenotype was significantly more frequent in the Nso
human infants than the Gombe, U= 27.0, p= .007, and the PRI/Zoo, U= 9.0,
p= .004, chimpanzee infant groups. The data points for the home‐raised

FIGURE 21.—Species comparison of time spent in joint engagement (JE). Individual data
points are shown for all human and chimpanzee infants (some offset for visibility), with
25–75% error bars and medians (for all except the home chimpanzees).

FIGURE 22.—Species comparison of the time spent in joint attention phenotype (JA). The
JA phenotype is infant initiated JE, with an adult female, about an object (as the shared
topic), and surrounded by positive emotional tone. Individual data points are shown for
all human and chimpanzee infants (some offset for visibility), with 25–75% error bars and
medians (for all samples except the home chimpanzees).
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chimpanzee infants were not consistently outside of the EBs of the Nso
human infants.

Predominant Type of Triadic Connectedness. JE Versus JA. All the
samples showed higher percentages of JE than the JA phenotype. In no case
was there any overlap between the EBs, or of any data points (all JE data
points were above 30% [Figure 21], all JA data points were below 18%
[Figure 22]). All our samples showed the same pattern of more JE than JA.
The human groups were not distinct from the chimpanzee infant groups in
the predominant type of joint attention (Table 10).

VI.II.II. JE Partners
In this section, we report the statistical results of cross‐species compar-

isons of JE social partners. We found differential cross‐species patterns for
three types of JE partners, and no species difference in the other two
(Table 9). Statistical details of cross‐species comparisons on each type of JE
partner are below.

Adult Female. There was an overall significant group difference in per-
cent of JE intervals with an adult female as the JE, H(4)= 19.14, p= .001.
Adult females as JE partners were significantly more frequent in the U.K.
human infant group than the chimpanzee infants (vs. Gombe, U= 3.0,
p= .001, vs. PRI/Zoo, U= 7.0, p= .015). The data points for the Home
chimpanzee infants were consistently below the LQ of the U.K. humans. JE
with adult females was significantly higher in the Aka human infant group
than the Gombe chimpanzee infants, U= 23.0, p= .015, but the Aka did not
differ from the PRI/Zoo chimpanzee infants, U= 24.0, p= .28. The two data
points for the home‐raised chimpanzee infants were not consistently outside
the EBs of the Aka human infants. JE with adult females did not differ
between the Nso human infants and either the Gombe, U= 56.0, p= .36, or
the PRI/Zoo, U= 30.0, p= .31, chimpanzee infant groups. The two data
points for the home‐raised chimpanzee infants were within the EBs of the
Nso human infants.

Adult Male. There was no overall significant group difference in percent
of JE with adult male partners, H(4)= 1.04, p= .90. The two data points for
the home‐raised chimpanzees (0% and 0%) were within the EBs of each the
human groups.

The criteria for conducting an ANOVA with species as the grouping
variable was met. There was not a significant species difference in percentage
of JE with adult male partners, F(1,49)= 0.13, p= .72, with a very small
sample size, ηp2= .003.

Juvenile. There was an overall significant group difference in JE with ju-
venile partners, H(4)= 18.25, p= .001. The U.K. human infants spent sig-
nificantly less JE time with juvenile partners compared to the Gombe
chimpanzees, U= 13.0, p= .03, but did not differ compared to the PRI/Zoo
chimpanzees,U= 27.0, p= .90. The data points for the home‐raised chimpanzee
infants (0% and 0%) were within the EBs of the U.K. human infants. The Aka
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human infants spent significantly more JE time with juvenile partners compared
to the Gombe chimpanzees, U= 26.0, p= .03, and the PRI/Zoo chimpanzees,
U= 13.0, p= .03. The data points for the home‐raised chimpanzee infants were
consistently lower than the LQ for the Aka human infants. Juveniles as JE
partners in the Nso human infants did not differ from the Gombe chimpanzee
infants, U= 71.0, p= .95. The Nso human infants spent significantly more JE
time with juvenile partners compared to the PRI/Zoo,U= 8.0, p= .004. The data
points for the home‐raised chimpanzee infants were consistently lower than the
LQ for the Nso human infants.

Infants. There was an overall significant group difference in percentage
of JE with infants as the social partner, H(4)= 22.08, p< .001. Infants as JE
partners in the U.K. humans were not different from the Gombe chimpan-
zees, H= 32.0, p= .08. JE with infant partners was significantly lower in
the U.K. human infants than the PRI/Zoo chimpanzee infants, H= 0.0,
p< .001. The data points for the home‐raised chimpanzee infants (17%, 8%)
were higher than the UQ of the U.K. human infants. Infant JE partners in
the Aka human infants were not significantly different from the Gombe
chimpanzee infants H= 45.0, p= .29, but were significant less than in the
PRI/Zoo chimpanzee infants, H= 5.0, p= .003. The data points for the
home‐raised chimpanzee infants were both higher than the UQ of Aka hu-
man infants. The Nso human infants spent as much time with infant JE
partners as did Gombe chimpanzee infants, H= 58.0, p= .29. Nso human
infants spent significantly less JE time with infant partners compared to the
PRI/Zoo chimpanzee infants, H= 2.0, p< .001. The data points for the
home‐raised chimpanzee infants, were consistently higher than the UQ of
the Nso human infants.

Multiple. There was no overall significant group difference in percentage
of JE with multiple partners, H(4)= 7.12, p= .13. This variable did not meet
the criteria for conducting an ANOVA (i.e., there were differences within the
chimpanzee samples so that the chimpanzee samples should not be col-
lapsed, see Table 7).

Predominant Social Partner. Adult Female Versus Others. We compared
the predominant social partner of the human infants with the predominant
social partners of the chimpanzee infants to determine if there were species
differences (Figure 23). There were three possible patterns of results, Adult
Females as predominant JE partners, Others as predominant JE partners,
and no predominant partner. These patterns did not distinguish the species.
Adult females as predominant partner was found in one human and two
chimpanzee infant samples (Figure 23). No predominant partner was found
in two human and one chimpanzee groups (Aka and Nso human infants,
Gombe chimpanzee infants). We did not find that any group had Others as
the predominant JE social partner. Thus, there is not a species difference in
the predominant type of partner in the triadic joint attention of the infants
that we sampled (Table 10).
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VI.II.III. Shared Topics
In all shared topics there was no evidence for species difference (Table 9).

Cross‐species comparisons showed differential patterns in four of eight
shared topics. Three patterns of predominant shared topic (i.e., Object, So-
cial Activity, or none) were found, without clear distinctions between species
(see Figure 24). We did not find evidence of species differences in shared
topics (Table 10).

Object. The percentages of JE intervals that were about objects as the
shared topic differed significantly across groups, H(4) = 34.47, p< .001.
The U.K. human infant group spent significantly more JE time with objects
as shared topic compared with the Gombe chimpanzee infants, H = 0.0,
p< .001 and the PRI/Zoo chimpanzee infants, H = 0.0, p < .001. The data
points from the home‐raised chimpanzee infants were not consistently
outside of the EBs of the U.K. human infants. The Aka human infant group
had significantly higher percentage of JE intervals with objects as the
shared topic than both the Gombe chimpanzee infants, H = 10.0, p= .001,
and the PRI/Zoo chimpanzee infants, H = 0.0, p= .001. The data points of
the home‐raised chimpanzee infants were not consistently outside of
the EBs of the Aka human infants. The Nso human infant group had sig-
nificantly higher percent of JE intervals with objects as the shared topic
than both the Gombe chimpanzee infants, H = 6.0, p< .001, and the

FIGURE 23.—Species comparison of predominant joint engagement (JE) partners. JE with
Adult Female partners (A) versus with Other partners (O) describes the predominant JE
Partner for all human (U.K., Aka, and Nso) and chimpanzee (Gombe [G], PRI/Zoo [P/Z],
and Home [H]) 1‐year‐olds. Individual data points for all infants are shown, joined
across predominant Partner, with 25–75% error bars and medians (for all samples
except H).
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PRI/Zoo chimpanzee infants, H = 0.0, p< .001. The home‐raised chim-
panzee infants were not consistently outside of the EBs of the Nso human
infants.

Food. There was an overall significant group difference in the percent of
JE intervals with food as the shared topic, H(4) = 12.19, p= .02. The U.K.
human infants spent significantly less JE time with food as the shared topic
compared with the PRI/Zoo chimpanzee infants U= 6.0, p< .01, but did not
differ from the Gombe chimpanzees, U= 32.0, p= .20. The data points for
the home‐raised chimpanzee infants were higher than the EBs of the UK
human group but were not consistently outside the EBs of the Aka or Nso
human groups. The Aka human infants spent significantly more JE time with
food as the shared topic compared to the Gombe chimpanzee infants,
U= 27.0, p= .03, but the Aka human infants did not differ from the PRI/Zoo
chimpanzees, U= 26.0, p= .38. The Nso human infants did not differ from
the Gombe chimpanzees, U= 57.0, p= .38 and did not differ from the PRI/
Zoo chimpanzees, U= 27.0, p= .20, in the percent of food as JE shared topic.

Social Reference. There was no overall significant group difference in
JE time with social referencing as the shared topic, H(4)= 3.90, p= .42.
Overall, 1‐year‐old human and chimpanzee infants spent a median of 2% of
JE time with social referencing as the shared topic.

The results for this type of shared topic met our criteria for conducting an
ANOVA. There was not a significant species difference in social referencing as
the shared topic, F(1, 49)= 0.03, p= .87, ηp2= .001.

FIGURE 24.—Species comparison of predominant shared topic of joint engagement (JE).
JE with Objects (O) versus Social Activity (S = Play+ Social Other) describes predom-
inant Shared Topic for human (U.K., Aka, and Nso) and chimpanzee (Gombe [G],
PRI/Zoo [P/Z], and Home [H]) 1‐year‐olds. Individual data points are shown for all infants,
joined across shared topics, with 25–75% error bars and medians (for all but H).
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Play. There was an overall significant group difference in percent of JE
with play as the shared topic, H(4)= 29.18, p< .001. Play as a shared topic
was significantly lower in the U.K. human infant group compared to the
Gombe, U= 7.5, p= .002, and the PRI/Zoo, U= 0.0, p= .001, chimpanzee
infants. The data points for the home‐raised chimpanzee infants were con-
sistently higher than the UQ of the U.K. human infants. Play as the shared
topic was significantly lower in the Aka human infants compared to the
Gombe, U= 10.5, p= .001 and the PRI/Zoo, U= 0.0, p= .001, chimpanzee
groups. The data points for the home‐raised chimpanzee infants were con-
sistently higher than the UQ for the Aka human infants. The Nso human
infants also spent significantly less JE time with play as the shared topic than
the chimpanzee infant groups, Gombe, U= 12.5, p< .001 and PRI/Zoo,
U= 0.0, p< .001. The data points for the home‐raised chimpanzee infants
were consistently higher than the UQ for the Nso human infants.

There was no differential pattern in the cross‐species comparisons in Play
as a shared topic (i.e., all the chimpanzee groups were higher than the hu-
man groups). This category did not meet the criteria for conducting an
ANOVA, however, because there was variation within the chimpanzee
samples.

Social Other. There was an overall significant group difference JE time
with social other as the shared topic, H(4)= 9.62, p= .05. The U.K. human
infant group had significant less JE time with Social Other as the shared topic
compared to both the Gombe chimpanzee infants, U= 14.0, p= .01, and in
the PRI/Zoo chimpanzees, U= 11.0, p= .049. The data points of the home‐
raised chimpanzees were not consistently outside the EBs of any of the hu-
man infant groups. Neither the Aka or the Nso human infant groups differed
from the Gombe or the PRI/Zoo chimpanzee infant groups in percent of JE
intervals with Social Other as the shared topic.

Locomotion. There was no overall group difference in the JE shard topic
of locomotion, H(4)= 1.74, p= .78. The criteria were met for conducting an
ANOVA for species difference. There was not a significant difference between
the human infants and the chimpanzee infants in the amount of JE time
spent with locomotion as the shared topic, F(1, 49)= 0.39, p= .54, with a very
small effect size, ηp2= .01.

Gaze Following. There was relatively little gaze following as the shared
topic in JE (Mdn< 1%). There was no significant group difference in gaze
following as the shared topic, H(4)= 7.29, p= .12. The criteria were not met
for conducting an ANOVA, since there was significant variation in the human
groups.

Give and Take. There was an overall significant group difference in the
percent of JE intervals in which Give and Take was the shared topic,
H(4)= 27.26, p< .001. The U.K. human infant group had significantly
more JE about give and take compared to both the Gombe, U= 11.0,
p= .003, and the PRI/Zoo chimpanzee infant groups, U= 8.0, p= .01. The
data points of human‐raised chimpanzees were not consistently different
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than the EB of the U.K. human infants. The Aka human infant group had
significantly more JE about give and take compared to both the Gombe,
U= 9.0, p< .001, and the PRI/Zoo chimpanzee infant groups, U= 9.0,
p= .01. The data points of the home‐raised chimpanzees did not differ
consistently from the EBs of the Aka human infants. The Nso human infant
group had significantly more JE about give and take compared to both the
Gombe, U= 3.0, p< .001, and the PRI/Zoo chimpanzee infant groups,
U= 7.0, p= .003. The data points of human‐raised chimpanzees were
consistently lower than LQ of the Nso human infants.

Social Activity. We combined social play and social other categories to
form a new category of social activity (to compare with object as the pre-
dominant shared topic (see below). There was an overall significant group
difference in social activity, H(4)= 26.52, p< .001. The U.K. human infant
group had significantly less JE about social activity compared to both the
Gombe, U= 1.0, p< .001, and the PRI/Zoo chimpanzee infant groups,
U= 4.0, p= .005. Both data points of the home‐raised chimpanzee infants
(25% and 43%) were higher than UQ of the U.K. human infants. The Aka
human infant group had significantly less JE about social activity compared to
both the Gombe, U= 17.0, p= .005, and the PRI/Zoo chimpanzee infant
groups, U= 7.0, p= .006. The data points of human‐raised chimpanzees were
not consistently different from the EB of the Aka human infants. The Nso
human infant group had significantly less JE about social activity compared to
both the Gombe, U= 12.0, p= .001, and the PRI/Zoo chimpanzee infant
groups, U= 7.0, p= .003. The data points of human‐raised chimpanzees were
not consistently different from the EBs of the Nso human infants.

Predominant Shared Topic. Object Versus Social Activity. This anal-
ysis was to determine whether there was a species differences in the pre-
dominant shared topic. JE time with objects was compared to JE time with
social activity (sum of Play and Social Other). The three patterns of pre-
dominant shared topic did not distinguish the species (Figure 24). The
pattern of higher object than social activity was found in one human group.
The pattern of higher social activity than object was found in two chim-
panzee infant groups. But the pattern of no predominant form was found in
two human groups and in the Home‐raised chimpanzees. There was no
cross‐species consistency in the differences in predominant shared topic,
but because the lack of cross‐species consistency sometimes depended on
the relative status of the home‐raised chimpanzee infants, we describe our
results as not providing evidence of species differences in the predominant
type of shared topic (Table 10).

VI.II.IV. Emotional Tone
We found differential cross‐species patterns in each of the three types

of emotional tone (Table 9), and in the predominant emotional tone
(see Figure 25), supporting our conclusion that there were no species
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differences in emotional tone surrounding JE (Table 10). Statistical details
appear below.

Positive Emotional Tone. There was an overall significant group dif-
ference in JE with positive emotional tone, H(4) = 16.84, p = .002. The
amount of JE with positive tone was significantly higher in the U.K. human
infant group than in the Gombe chimpanzee infants, U = 5.0, p= .001, and
in the PRI/Zoo chimpanzees, U = 0.0, p = .001. The home‐raised chim-
panzee infants were not consistently different from the EBs of the U.K.
human infants. The amount of positive affect surrounding JE in the Aka
human infants was not different from that in the Gombe, U = 59.0, p= .95,
or the PRI/Zoo, U = 24.5 p= .35, chimpanzee infants. The home‐raised
chimpanzee infants were not consistently different from the EB of the Aka
human infants. The amount of positive affect surrounding JE in the Nso
human infants was not significantly different from that in the Gombe,
U = 56.0, p = .36, or the PRI/Zoo, U = 25.0 p = .15, chimpanzee infants. The
home‐raised chimpanzee infants were not consistently different from the
EB of the Nso human infants.

Negative Emotional Tone. Overall, less than 8% of JE intervals contained
negative emotional tone. There was an overall significant group difference,
H(4)= 10.44, p= .03. The U.K. human infants did not differ from the
Gombe chimpanzee infants, U= 46.0, p= .88, but the U.K. human infants
had significantly lower percentages than the PRI/Zoo chimpanzee infants,

FIGURE 25.—Species comparison of the predominant emotional tone surrounding joint
engagement (JE). JE with positive emotional tone (P) versus without positive tone (n:
Negative +None) describes predominant Emotional Tone of the partner for all human
(U.K., Aka, Nso) and chimpanzee (Gombe [G], PRI/Zoo [P/Z], and Home [H]) 1‐year‐
olds. Individual data points are shown, joined across emotional tones (for all infants),
with 25–75% error bars and medians (for all but H).
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U= 10.0, p= .04. The data points for the home‐raised chimpanzee infants
were not consistently different from the EB of the U.K. human infants. The
Aka human infants did not differ significantly from the Gombe or the PRI/Zoo
chimpanzee infant groups, U= 48.0, p= .43, U= 19.0, p= .12, respectively.
The data points from the home‐raised chimpanzee infants were within the EBs
of the Aka human infants. The Nso human infants had significantly higher
percentages of JE with negative emotion than the Gombe chimpanzees,
U= 31.0, p= .02, but did not differ significantly from that of the PRI/Zoo
chimpanzee infants, U= 36.0, p= .61. Both the data points from the
home‐raised chimpanzee infants were within the EB of the Nso human infants.

No Emotional Tone. There was an overall significant group difference
in the percent of JE intervals without overt emotional tone, H(4)= 16.01,
p= .003. The U.K. human infants spent significantly less JE time without
emotional tone than did the Gombe chimpanzee infants, U= 16.0, p= .013
and the PRI/Zoo chimpanzee infants, U= 3.0, p= .004. The data points for the
home‐raised chimpanzee infants were not consistently different from the EB of
the U.K. human infants. The Aka human infants did not differ from the Gombe,
U= 59.0, p= .95, or the PRI/Zoo chimpanzee infants, U= 24.5, p= .30. Both
data points from the home‐raised chimpanzee infants were lower than the LQ of
the Aka human infants. The Nso human infants did not differ significantly from
the Gombe, U= 56.0, p= .36, or the PRI/Zoo chimpanzee infants, U= 25.0,
p= .15. The data points for the home‐raised chimpanzee infants did not differ
consistently from the EB of the Nso human infants.

Predominant Emotional Tone: Positive Versus Non‐Positive. We com-
pared the predominant emotional tone of the human infant groups (Table 6)
to the predominant emotional tone of the chimpanzee infants (Table 8) to
investigate cross‐species differences in predominant emotional tone sur-
rounding infant JE (shown in Figure 25). Three patterns of results were
possible: (1) Positive as the predominant emotional tone, which was shown by
two human infant groups and the Home‐raised chimpanzee infants; (2) Non‐
positive as the predominant emotion tone, which was not found in any of our
samples; and (3) No predominant emotional tone, which was shown by one
human infant group (Aka) and two chimpanzee infant groups. There is not a
distinction attributable to species. We conclude that there is not a species
difference in the predominant emotional tone surrounding JE (Table 10).

VI.II.V. Initiator
We found differential cross‐species patterns in Partner‐initiated JE (RJE)

and in the predominant Initiator (Figure 26), but no indication of species
differences in any type of Initiator. Statistical details about initiator type are
presented below.

Infant Initiated JE (IJE). There was no overall significant group differ-
ence in IJE rates, H(4)= 7.29, p= .12. The criteria for conducting an
ANOVA were not met.
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Responsive JE (RJE). There was an overall significant group difference
in rate of RJE, H(4)= 11.66, p< .02. There was no significant difference in
RJE rate between the U.K. human group and either the Gombe chimpanzee
infants, U= 24.0, p= .06, or the PRI/Zoo chimpanzee infants, U= 18.0,
p= .25. The data points for the home‐raised chimpanzee infants were not
consistently different from the EB of the U.K. human infants. The Aka hu-
man infants did not differ in RJE rate compared to both the Gombe,
U= 35.0, p= .10, and the PRI/Zoo, U= 22.0, p= .20, chimpanzee infants.
The data points for the home‐raised chimpanzee infants were not con-
sistently different from the EB of the Aka human infants. The RJE rate of the
Nso human infants was significantly higher than both the Gombe, U= 18.0,
p= .002, and the PRI/Zoo, U= 15.0, p= .02, chimpanzee infants. The data
points of the home‐raised chimpanzee infants were not consistently different
from the EB of the Nso human infants.

Predominant Initiator: IJE Versus RJE. We compared predominant in-
itiator for the human infants (Table 6) to the predominant Initiator for the
chimpanzee infants (Table 8) to investigate species differences (Figure 26).
There were three patterns possible: (1) RJE as predominant, which was found
in two human infant groups and the home‐raised chimpanzee infants; (2) IJE
as predominant, which was found in one chimpanzee group; and (3) no pre-
dominant Initiator (rates of IJE and RJE were not statistically different), which
was found for one human group and one chimpanzee group. We conclude that
there is no species difference in the predominant JE initiator (Table 10).

FIGURE 26.—Species comparison of initiator of joint engagement (JE). Infant‐initiated
(I) versus responsive (R) JE describes predominant Initiator for all human (U.K.,
Aka, Nso) and chimpanzee (Gombe [G], PRI/Zoo [P/Z], and Home [H]) 1‐year‐olds.
Individual data points are shown, joined across Initiator types (for all infants), with
25–75% error bars and medians (for all but H).
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VI.II.VI. Species Distinctness?
Table 10 summarizes our conclusions about species differences in the five

characteristics, and their predominant forms. To be considered distinctly
human (or distinctly chimpanzee) a characteristic must show cross‐species
differences that are greater than within species differences. If there were
differential patterns in the cross‐species comparisons (i.e., at least one human
group was similar to at least one chimpanzee group in the cross‐species
differences or the pattern of differences between one human group and all
the chimpanzee groups was different from the pattern of differences between
another human group and all the chimpanzee groups), we would conclude
that there was not a species difference. We could not conclude there was a
species difference in any of the forms of JE (Table 10).

Overall, we conclude that there is no difference in any characteristics of
JE that can be attributed to species. There were no forms of any characteristic
that provided evidence of a species difference. But conclusions about no
species differences in some of the types of shared topics depended on dif-
ferences with the home‐raised chimpanzee infants. Since there were only two
data points for the home‐raised infants and we only described whether they
both fell outside the EBs of the other groups, we are more cautious in con-
cluding that there were no species differences in predominant type of shared
topic.

Another way of evaluating whether there were species differences (or not)
was to compare the phenotypes of the human samples (Figure 12) to the
phenotypes of the chimpanzees (Figure 20). Claims of species distinctness
could be immediately dispelled if we found a particular phenotype occurred
in both species, but we did not find this result. Alternatively, we could have
claimed species difference if, for example, there was only one human phe-
notype that did not match any of the chimpanzee phenotypes. But we did not
find that there was only one human phenotype and did not find that there
was only one chimpanzee phenotype (Figure 3, Case A vs. Case Z). In fact, we
found six phenotypes in our six samples.

So how do we determine whether the three human infant phenotypes and
the three chimpanzee infant phenotypes support a conclusion about species
differences? We descriptively compared the number of similar predominant
characteristic for each of the nine human‐by‐chimpanzee comparisons.
There were two human‐chimpanzee pairs that had only one predominant
characteristic in common (i.e., U.K. human with Gombe chimpanzee, and
Nso human with PRI/Zoo chimpanzee shared only JE as predominant type of
triadic connectedness). There were two human–chimpanzee pairs that had
four predominant characteristics in common (U.K. human with home‐raised
chimpanzee, and Nso human with home‐raised chimpanzee). We might wish
to view these high similarities with caution, however, because they are based
on comparisons with the two data points of the home‐raised chimpanzee
infants in relation to the EBs of the human groups. Therefore, we put more
weight on the remaining cross‐species comparisons. Specifically, we found
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three cross‐species pairs that had two predominant characteristics in com-
mon (U.K. humans with PRI/Zoo chimpanzees, Aka humans with Home
chimpanzee, and Nso humans with Gombe chimpanzees), and two human‐
chimpanzee pairs that shared three patterns in common (Aka humans with
Gombe chimpanzees, and Aka humans with PRI/Zoo chimpanzees). We
conclude that there are many similarities between human and chimpanzee
infants in the predominant characteristics that comprise joint engagement.

These ways of investigating species differences converge on a conclusion
that there was no evidence of species differences in the forms, characteristics,
or phenotypes of joint engagement. In fact, there were many similarities
across human and chimpanzee species in forms and characteristics of joint
engagement. Thus, we arrive at our concluding Figure 27, which depicts that
the characteristics of JE overlap, although they are not identical, across the
species.

VI.III. Discussion of the Cross‐Species JE Study

In this chapter, we investigated the extent to which there were species
differences in triadic joint engagement (JE). We compared the different
phenotypes (i.e., different configurations of predominant characteristics for
each of our samples) and found meaningful overlap between predominant
characteristics in cross‐species comparison. For each JE characteristic, there
are multiple forms (a total of 20), and we found no significant difference
attribute to species membership in any form. The forms and characteristics
of triadic joint engagement are very similar in 1‐year‐old human and 1‐year‐
old chimpanzee infants. The differences within species can be attributed to

FIGURE 27.—Description of the relation between genotype (species) and joint engagement
(JE) phenotypes in our study. Three behavioral phenotypes describe the JE of human
1‐year‐olds (see Figure 12 for predominant characteristics of each human phenotype) and
three behavioral phenotypes describe the JE of chimpanzee 1‐year‐olds (see Figure 20 for
predominant characteristics of each chimpanzee phenotype). Although each of these six
phenotypes was different, there were similarities in predominant characteristics across
species, and thus, there was no evidence of species uniqueness (see Table 10 and text for
further details).
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socio‐ecological contextualization of JE both species. We conclude there is no
evidence for a species difference in the triadic joint engagement of 1‐year‐old
infants.

Our findings stand in sharp contrast to previous studies that conclude
either that chimpanzees do not have joint attention or that they do not have
the same kind of joint attention as that observed in humans (Herrmann et al.,
2007; Tomasello, 2019; Wobber et al., 2014). We find that human and
chimpanzee infants naturally engage with others about shared topics, and the
frequency of these triadic joint engagements are remarkably similar in ev-
eryday interactions. The forms and characteristics of JE vary across groups
(within each species) but there was little evidence that they varied system-
atically between species. We measured a particular phenotype, the Joint At-
tention Phenotype (JA) that we operationalized as infant‐initiated bids to
engage with an adult female, with a goal of attending together about objects,
with these JE events surrounded by positive emotional tone. Developmental
literature focuses on the type of joint attention that reflects engagement with
objects, and infant‐initiated engagements, with some researchers suggesting
this form is the prototypically‐human display of shared attention. We found
infants in all samples engaged in the JA phenotype, although levels were
generally low, and there was significant variation within each species. The
infants with the highest amount of the JA phenotype in each species were
those raised in western, middle‐class settings. We conclude there is not a
species difference in the JA phenotype.

Our findings also stand in sharp contrast to previous studies that conclude
there are species differences in social cognition (e.g., Tomasello, 2019). For
example, one study (Wobber et al., 2014) found that their sample of chim-
panzee infants had significantly poorer social cognition than their sample of
human infants. For example, overall success was approximately 30% in 2‐, 3‐,
and 4‐year‐old apes (chimpanzees and bonobos), 50% for 2‐year‐old children,
and over 85% for 4‐year‐old children. Their sample of young apes, however,
were mostly orphans being raised in an African sanctuary. These apes had spent
time with their mother in wild, kin‐based socio‐ecological contexts but had been
separated from her (e.g., due to bushmeat or pet trades) before arriving at the
sanctuary. Upon arrival at the sanctuary all ape infants were placed under
quarantine for some months, prior to being placed in peer groups and/or
integrated into larger, unrelated, mixed age/sex groups (Unwin et al., 2009;
PASA, 2016). The human infants, in contrast, were raised within two‐parent
families living around a university town in Germany. Apes were tested in-
dividually in an experimental situation, with a human caregiver nearby, and
often the experimenter and infant were separated by cage mesh. The human
children were tested individually in an experimental laboratory setting accom-
panied by their primary caregiver and the human infant was not separated by
cage mesh from the experimenter. In contrast to the view that the test was
simply measuring inherent social cognition, our decolonized view is that the
test was measuring (1) how well chimpanzee infants performed with a human
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experimenter on tasks determined by western, middle‐class researchers to be
important for western, middle‐class children; and (2) how well German human
infants performed with a human experimenter on tasks determined by western,
middle‐class researchers to be important for western, middle‐class children. The
socio‐ecological settings of the two groups were different, the experience and
ecological validity of the testing environment was different, and the apes and
children had different relevant pre‐experimental histories.

Wobber et al. (2014), however, did not attribute the significant difference
between the human and ape groups to differences in socio‐ecology, in either
testing or validity of experience, or pre‐experimental history, but only to
their different species membership. The current study, in contrast, assessed
social cognition, such as gaze following, while infants were interacting with
their everyday social partners in their everyday settings. We found significant
differences among our three human groups (Aka human infants had sig-
nificantly more JE about gaze following than the other human groups), but
no significant differences between the species. Our results support the con-
clusion that the socio‐ecological settings experienced by human and ape
infants are major influences on social cognition, evident as early as 1 year of
age. Additionally, obtaining valid information about social cognition abilities
in infants may rely on assessments being conducted within the everyday
settings in which social cognition naturally occurs.

The local socio‐ecology was different across our samples, including some
differential variability in available partners. There were differences in the
presence/absence of some types of partners in some settings. For the U.K.
sample, for example, only three infants had an older sibling, and other infants
were not present. For the PRI/Zoo chimpanzee samples, other infants were
present for all, but there were no juveniles in the PRI group. In the Gombe
chimpanzee sample, two of the infants were in a group with their grandmothers,
and others interacted with extended family (e.g., older siblings). There were
other differences, not in availability, but in whether the infant interacted with
some social partners. For example, two of the eight U.K. infants had a resident
grandparent but there were no observations of U.K. infants interacting with a
grandparent. Thus, there was diversity in the number and age/sex class of
available social partners across the socio‐ecologies of our samples. Generalizing
from our samples, however, we conclude that both chimpanzee and human
infants are able to engage in JE with the full range of social partners.

Unfortunately, we did not always know which adult female was the in-
fant’s mother in our samples, and we did not distinguish the mother from
other available adult females in most settings. Upon reflection, this choice
may obscure important differences in how often infants engage in inter-
actions with adult females other than the mother. Future researchers should
be mindful not to focus exclusively on mother‐infant interactions, because
household (size and composition) and community networks may
be important factors for determining the learning environments and the
relational networks that influence children’s development.
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There are important differences in the types of shared JE topics valued by
different communities. For example, farming communities tend to encourage
even young children to engage in work‐related activities, typically involving
objects, whereas foraging communities tend to delay infants’ required par-
ticipation in work until they are older, although children are not excluded
from observing adult work activities (e.g., H. N. Fouts et al., 2016; Morelli
et al., 2003). Children and juvenile chimpanzees certainly engage socially
about material culture (e.g., observational learning of tool use in chimpan-
zees, Boesch et al., 2019; Lonsdorf, 2005, 2006; Tomasello et al., 1987) as do
some humans infants (e.g., B. S. Hewlett & Roulette, 2016; Hopper et al.,
2010). Western, middle‐class infants are often given toys that are just for play,
whereas in other cultural settings, human infants engage with the same ob-
jects that are used by adults (Lancy, 2015). Foraging children, 1–2 years of
age, are reported to more often engage in social play with objects than young
farming children, but the latter spent more time in work‐themed play (H. N.
Fouts et al., 2016). Wild chimpanzee infants are not excluded from the work
of adults (chimpanzee mothers are highly tolerant of their infants’ attempts
to observe tool‐use and manipulate objects as tools), but young wild chim-
panzees are not successful in using tools for termite fishing until they are
between 2.5 and 5.5 years old (Lonsdorf, 2005). In termite fishing, chim-
panzee mothers are only rarely explicitly faciliatory toward their infants’ at-
tempts, whereas in cracking hard panda nuts, mothers display several
different teaching techniques that range from facilitating (choosing a nut or
placing a nut on the anvil) to demonstrating nut cracking with the tool used
by the youngster (Boesch, 2012; Boesch et al., 2019; Lonsdorf, 2006). We
found that infant chimpanzees at Gombe, compared to the chimpanzees in
captive settings, were less often engaged jointly with their mother and sig-
nificantly more often engaged jointly with juveniles. It is a weakness in our
study that we did not observe any episodes of termite fishing, nut‐cracking,
or any other use of objects as tools.

The ability to use material culture is often important for success later in
life, even if there is not a focus on objects in infancy. The lack of JE about
objects can occur for various reasons. For example, Aka infants play with
machetes on their own, so that they learn independently how to handle such
objects appropriately (e.g., B. S. Hewlett & Roulette, 2016; Lancy, 2015). We
want to emphasize, however, that it is not the case that if objects are not
present then joint attention does not occur.

Infants also learn socially about social culture (e.g., gestures, see Scott &
Pika, 2012), and joint engagements about social activities are important
throughout life (e.g., social interactions, conventional gestures, social proto-
cols, social hierarchies). High frequencies of joint engagements about
social activities occurred in two of our samples (groups of captive, group‐living
chimpanzee infants), but three samples (the two non‐U.K. human groups, and
one chimpanzee [home‐raised] group) showed joint engagements without any
predominant shared topics (neither objects or social activity). Communicative
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gestures emphasizing social relationships, and early exposure and production
of verbs rather than nouns, for example, are more prominent in infants living
in non‐western, non‐middle‐class settings (Callaghan et al., 2011; Kwon et al.,
2018; Wang & Vallotton, 2016). There is every reason to acknowledge that
infants’ joint engagements about non‐object topics are relevant to their lives.

There were significant differences among the groups in the percentage of
joint engagement intervals about four of the eight shared topics. For exam-
ple, high levels of engagements about objects appears to be associated with
western, middle‐class settings for both the human and the chimpanzee in-
fants, and Social other frequently occurred for all groups except the U.K.
human infants. There are cultural differences in the importance placed on
developing motor skills and in the roles played by social partners in scaf-
folding or otherwise supporting motor development (Adolph & Robinson,
2015; Bard, 1996; Karasik et al., 2015; Keller, 2007; Takada, 2020). In our
samples, there was some diversity in locomotor skills, with some infants able
to climb and some somewhat unsteady when upright, yet all infants were
locomoting independently. The human and chimpanzee infants exhibited
joint engagements across the full range of eight shared topics, with one
exception, the topic of give and take, which was not observed in the PRI
chimpanzee infants. Although give and take was less frequent in the Gombe
chimpanzees than the U.K. and Nso human infants, this shared topic was as
frequent in the Aka human infants as in the Gombe chimpanzees. Given our
results, we cannot suggest either species differences or an association with a
particular physical ecology (e.g., living in a tropical rain forest ecology) ac-
counts for observed group differences in shared topics. Additional studies are
needed to contextualize the ways in which shared topics, especially non‐
object shared topics, can be valued in joint engagements with 1‐year‐olds.

Considerations of the influence of socio‐ecological context are missing
from claims that apes and children have different rates of social cognition
development (e.g., Carpenter & Tomasello, 2005). Wobber et al. (2014) tested
one group of humans to compare to their ape groups, but as noted above, the
humans were raised in German families while the apes were mostly orphans
from wild chimpanzee mothers and tested while in a sanctuary. We find that
differences in socio‐ecological settings are highly related to differences in
triadic joint engagement, already by 1 year of age, when the cognitive ability to
coordinate triadic relations is emerging. Socio‐ecological settings are highly
likely to continue to influence social cognition as infants develop into toddlers
and juveniles. To claim that there are species differences in rates of social
cognitive development, studies need to account for the influence of context on
social cognition and its development. Our results suggest that any conclusion
about species differences in rates of social cognitive development is un-
warranted if the study does not demonstrate that variation attributable to
species is greater than variation due to socio‐ecological context, either by
matching the species on socio‐ecological contexts (e.g., Boesch et al., 2017,
2019) or by embracing diversity across both species (as in our study).

164



The comparative literature led us to expect that initiation patterns would
divide the species. Specifically, theory suggests that humans would have
relatively higher infant‐initiated rates and that chimpanzees would have
relatively higher responsive rates (Call, 2011; Carpenter & Call, 2013;
Tomasello, 2019), but this is not what we found. When we observe infants
interacting in their everyday settings, we find that chimpanzee infants initiate
joint engagement at rates that equal or exceed those found in western,
middle‐class human infants. Moreover, we found that the predominant form
was partner initiated in the U.K. and Nso human infants and in the home‐
raised chimpanzees, but the Aka human infants and the PRI/Zoo chimpan-
zees did not have a predominant initiator. There was one group that had
significantly higher infant‐initiations than partner‐initiations, and it was
chimpanzees living in a tropical rain forest in Tanzania. Few studies have
investigated naturally occurring JE, and fewer have published comparisons
of rates of infant‐initiated and partner‐initiated joint attention (see
Sections II.II.III and II.IV.III for further discussion).

Infant‐initiated joint engagement is often highlighted for human infants,
with some researchers suggesting that it is more important than being re-
sponsive to others. These suggestions often accompany the claim that hu-
mans have higher internal motivation for joint engagement than do
chimpanzees (e.g., Call, 2009; Carpenter & Call, 2013; Tomasello, 2019).
Many studies have concluded that chimpanzees are not highly motivated to
initiate bouts of joint attention (e.g., Tomasello & Carpenter, 2005). This
claim could be due to the fact that past studies may minimize chimpanzees’
motivation by using a human experimenter as the potential partner (with
whom the chimpanzee may not have any established communicative rela-
tionship). Chimpanzee may perform less well when tested under unfamiliar,
laboratory or experimental settings (e.g., Bard & Leavens, 2014; Leavens,
Hostetter, et al., 2005; Leavens et al., 2010, 2019), or when the tests involve
responding to displays of western, middle‐class social conventions or ges-
tures, such as pointing, with which they are not familiar (e.g., Bard, 2017;
Herrmann et al., 2007; Leavens & Bard, 2021; Wobber et al., 2014). It is
possible that distress inhibits motivation and engagement for chimpanzees as
it does for humans (Bard, Bakeman, et al., 2014; Deák et al., 2001). In
contrast, humans are usually tested with experimenters from their own cul-
tural setting, and the testing environment is constructed to be highly familiar.
Of course, it is plausible that there are species difference in the prevalence of
infant‐initiations, and it is plausible that infant‐initiations reflect differences
in internal motivation. Our findings, however, provide evidence counter to
the claims that human infants have higher motivations for joint attention
than do chimpanzees. Our findings await verification with larger samples
before we can conclude that (some) chimpanzee infants show more
motivation for joint engagement than (some) human infants.

If one wants to posit that infant initiations indicate internal motivations,
however, then we can make several conclusions. First, we can conclude that all
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our samples show some level of internal motivation, as infant initiations were
found in all infants. We can also conclude that there was no overall, species
level difference in internal motivations for JE. Finally, we can conclude that
socio‐ecological setting was an important influence on internal motivation
for JE. The middle‐class, urban setting may engender less need for internal
motivation than other settings, as found in the U.K. human infants and
Home chimpanzee infants. The wild, forest‐dwelling, fission‐fusion setting of
the Gombe chimpanzees may engender a higher internal motivation than
other settings for chimpanzees. We think it is important to emphasize that
our findings suggest that all aspects of JE (including who initiates JE) are
contextualized for both human and chimpanzee infants.

Perhaps infant initiations are more evident when infants are observed
outside the laboratory and in their everyday setting, interacting with their
familiar conspecifics and their familiar environment, than in experimental
testing conditions. Higher infant initiations may reflect caregiving practices.
For example, we might expect differences consistent with adult‐led versus
child‐led societies (Gaskins, 2006; or Gerontocracies vs. Neontocracies in
Lancy’s 2015 terms). In some settings, human infants are afforded as much
autonomy as are adults (e.g., in the foraging communities in tropical rain
forest [Aka]), and, in other communities, infants are expected to follow the
directives of adults (e.g., in the subsistence farming communities in Came-
roon [Nso]). In some settings, infants may be expected to initiate JE (as is
assumed for communities living in western, urban towns [U.K.]). Regardless
of the interpretation of causation, we found that both human and chim-
panzee infants frequently initiate and respond to bids for joint engagement,
with diversity in the relative rates.

We described the emotional tone surrounding instances of joint engage-
ment to identify one way that joint engagement might be socialized, that is
through the broad mechanisms of social rewards (e.g., to increase behavior
with positive emotional tone) and social punishment (e.g., to decrease be-
havior with negative emotional tone). Although the literature supports the
view that infant emotional expressivity differs across cultures (e.g., Bader &
Fouts, 2018; Gaskins et al., 2017; Keller, 2019b; Otto, 2014), previous studies
have not identified emotional tone surrounding joint attention across diverse
socio‐ecological contexts. Western, middle‐class partners, of both human and
chimpanzee infants, showed overwhelmingly positive emotional tone (Adam-
son & Bakeman, 1985), although levels of positive emotional tone were gen-
erally high in all human and chimpanzee groups. Negative emotional tone was
generally low across all groups. We found much more emotional neutrality
than we expected, especially evident in the joint engagement of the Aka for-
aging communities. We conclude that JE is generally positively supported by
social partners for both human and chimpanzee infants. JE is rarely punished
or discouraged, but surprisingly many instances were not accompanied by any
overt emotional tone from partners (for both human and chimpanzee groups,
especially in those contexts that are not western, middle‐class settings).
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Emotional surround can differentially influence other characteristics of
joint engagement. For example, positive emotion, at very high levels in
WEIRD ecologies, could be related to joint engagement with objects as a
shared topic. Perhaps engaging jointly about objects is a demanding task for
1‐year‐olds, but when this shared topic is important for meeting socialization
goals (e.g., of western, middle‐class mothers), more overtly rewarding pos-
itive emotional tone is provided to reinforce this valued shared topic. In
the Aka human group and in the Gombe and PRI/Zoo chimpanzees, positive
emotional tone surrounding JE with objects may be lower, in part, because
infants are expected to be more self‐reliant, exploring objects and tools more
on their own than via explicit adult teaching (H. N. Fouts et al., 2016; B. S.
Hewlett, 1991; B. S. Hewlett et al., 2011; B. S. Hewlett & Roulette, 2016;
Lancy, 2016; Lonsdorf, 2005, 2006). Socialization goals may reflect a greater
emphasis on individual learning about objects (e.g., as tools), at this age, and
thus, there may be a lesser need for positive emotional tone (e.g., encour-
agement) from social partners to support object manipulation (Goodall,
1986; B. S. Hewlett et al., 2011; Lonsdorf, 2006). Interestingly, a median of
8% of joint engagement events were surrounded by negative emotional tone,
with some diversity across the groups. Discouraging emotional tone is used
by the Nso to reduce fussing and crying in 3‐month‐olds (Demuth, 2013),
and negative emotional tone might be used in similar ways for particular
types of joint engagement that do not meet socialization goals within par-
ticular settings. The emotion used to surround different types of social ac-
tivities could also be expected to differ, based on different ecological‐cultural
socialization goals (Keller, 2019a, 2019b; Quinn, 2005; Röttger‐Rössler
et al., 2013).

We found hints of species differences in some types of shared topics,
although there were no species differences supported by statistical results.
Object as the shared topic did not result in species differences, in part be-
cause the home‐raised chimpanzee infants engaged about objects within the
ranges observed in the human infant groups. The predominant shared topic
(i.e., objects vs. social activity) could differ across groups due to differences in
socialization concerning play and/or socialization concerning objects. We
coded the shared topic to be a social activity when it appeared that the
primary aspect of the shared topic was social, even if an object was involved.
For example, if an infant swung a rope toward a partner, while smiling, and
engaging in social play when the partner approached, the shared topic was
play, the object was considered a prop to initiate social play. But if the infant
and partner looked at the rope together, explored the properties of it, for
example, the shared topic was specified as object. There are cultural differ-
ences among humans about the behaviors that constitute play and the be-
haviors used to socialize play (Gaskins et al., 2007). Children in foraging
communities, for example, often engage in work‐play or work‐themed play
(e.g., H. N. Fouts et al., 2016; Lancy, 2015). Chimpanzee infants engage in
great deal of play, thought to reflect mostly social purposes (e.g., practice
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fighting, see Goodall, 1986; Nishida, 2012; practice mothering, see Bard,
2019; practice independence, see Heinz et al., 2017; practice sex, see Malick
& Savage, 1977), although chimpanzee play can involve objects (Goodall,
1986; Lonsdorf, 2005; Nishida, 2004), even in 1‐year‐olds (Ross et al., 2014).

One might suggest that there were species differences in the predom-
inant shared topic, which for the human infant groups was either Object
(U.K.) or Neither (Aka & Nso), and for chimpanzee infants living in either
captive or wild chimpanzee groups was Social Activity. Although the pattern
of the home‐raised chimpanzee infants appeared to be Neither, with only
2 individuals, the suggestion must be tentative. This predominance of social
activity as the shared topic for chimpanzees could be because, at this age,
learning social skills is relatively more important than learning object ma-
nipulation skills (i.e., object manipulation is learned when chimpanzees are
older: Goodall, 1986; Lonsdorf, 2005). These findings about predominant
shared topics were the strongest, albeit suggestive evidence we found about
potential species differences. At the level of considering the eight forms of
shared topics, however, we did not find evidence for species differences.
There is value in using our more inclusive definition of shared topic, as it
captures variety in the shared topics that may be differentially important
across contexts, for both human and chimpanzee infants.

The use of our new comparative design highlights the facts that (1) joint
engagements are very frequent when human and chimpanzee infants, living
across diverse socio‐ecologies, are observed in their everyday settings; (2)
there is significant variability in form, characteristics, and phenotypes of joint
engagements in both humans and chimpanzees, which is evident when they
are sampled from diverse socio‐ecological contexts; and (3) there are no
human‐distinct (or chimpanzee‐distinct) forms, characteristics, or pheno-
types of joint engagements of young infants. These findings have im-
plications for both developmental and evolutionary theories of social
cognition, especially to dissuade claims that joint attention in young infants
marks the beginning of the putative, uniquely human evolutionary pathway
of shared intentionality (Tomasello, 2019). These issues are discussed in the
closing chapter.
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VII. Revisiting Normativity, Universality, and Species‐Uniqueness
With an Inclusive Perspective of Joint Attention

We began our project thinking about the core concept of joint attention
(JA, i.e., triadic connectedness) and how we could describe JA in an inclusive
manner with the goal to decolonize the study of JA. We embraced diversity in
our study by sampling infants across socio‐ecological contexts selected to be
very different. We made a commitment to ecological validity by observing
infants while they engaged with others about shared topics in their everyday
settings. We investigated the extent to which JA was unique to humans by
studying infant chimpanzees across different socio‐ecological contexts. Thus,
we describe how 1‐year‐old infants are triadically connected, within the
context of their lived experiences.

These design features may be additionally useful as a model for decolo-
nizing the study of other important topics in developmental science. After a
consideration of what we have learned through the process of decolonizing
joint attention, we revisit issues about normativity, universality, and species‐
uniqueness, and briefly discuss the implications of our studies for devel-
opmental, comparative, and evolutionary theories of social cognition.

VII.I. Why Decolonize Joint Attention?

We concur with many recent voices that psychology needs to decolonize
(e.g., Brady et al., 2019; Kline et al., 2018; Miller et al., 2018; Rad et al.,
2018), that is, to include studies with diverse samples (e.g., Henrich et al.,
2010; Nielson et al., 2017), to better reflect the many perspectives that are
non‐industrialized, non‐educated, non‐western, and non‐middle‐class (e.g.,
Lancy, 2015; Marks & Garcia Coll, 2018; Taumoepeau, 2019), and to ac-
knowledge the influence of culture, even if we do not completely understand
how contextualized lived experiences impact development (e.g., Chaudhary,
2008; Gaskins et al., 2019; Morelli et al., 2018; Rogoff et al., 2018).
Diversifying samples is a challenge that most would agree is both desirable
and possible. The more difficult part of the decolonization process involves
being inclusive of the wide variety of infants’ lived experiences, using in-
clusive outcomes, without prioritizing those of western middle‐class sam-
ples. In Chapter II, we share our process of decolonizing the study of joint
attention, in part, to illustrate how it can be done, and, in part, to ac-
knowledge that this important process, although straightforward, is neither
simple nor quick.
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Developmental scientists are not immune to unconscious bias. We would all
readily agree that the findings from WEIRD settings may not generalize to
other settings, and the results from an experiment may not generalize to
more natural settings. But what the decolonizing process demonstrates is that
one must be inclusive of cultural variation in the lived experiences of infants,
without prioritizing western, middle‐class world views (i.e., avoiding the
Western Centrality assumption, see Kline et al., 2018). We should not allow
ignorance (e.g., of other types of lived experiences) to relieve us of the re-
sponsibility to become more inclusive. It may be difficult to respect the val-
ues, beliefs, and practices of local communities, because they often differ
dramatically from those we hold dear in our own communities. We should
assume that “researchers’ own cultural experiences shape their assumptions,
decisions, and conclusions” (Brady et al., 2019), and therefore, pay more
attention to areas of potential bias.

We must become more aware of how our biases can limit inclusivity. For
instance, we may be ignorant of differences in developmental milestones, in
developmental precursors, and in developmental outcomes across settings
without formal education, for example, or in settings that are rural or non‐
democratic. Moreover, we must confront any bias that may lead us to at-
tribute differences from western middle‐class samples to deficits in the other
(the Deficit assumption, see Kline et al., 2018). Instead, differences can be
viewed as contextualized behaviors, adaptive to the local socio‐ecological
context (e.g., H. N. Fouts et al., 2016; Greenfield et al., 2003; Keller, 2018;
Marks & Garcia Coll, 2018; Weisner, 2015). Decolonizing developmental
science involves broadening our focus by embracing wide ranges of vastly
different lived experiences (e.g., Lancy, 2015), by respecting beliefs, values,
and ethnotheories about development that differ from our own (e.g., Keller
& Bard, 2017), and by battling against the automatic privileging of western
middle‐class perspectives and conclusions (e.g., Brady et al., 2019). Decolo-
nizing developmental science means having more inclusive foundations,
upon which we may be required to rebuild developmental theories.

VII.II. The Value of Decolonizing Joint Attention

In this section, we evaluate our process of becoming more inclusive in
understanding joint attention, with two goals. Our first goal is to understand
the importance of the process. The second goal is to understand how the
process has added value to our understanding of JA.

The necessary first step in decolonizing joint attention was to specify the
core concept of the phenomenon. At the conceptual level, joint attention
refers to infants and social partners engaging together, about some thing. This
conceptualization of triadic engagement, the triangle of infant, social part-
ner, and shared topic, binds most current definitions of joint attention
(Table 1). At the same time, it is necessary to respect that triadic engagement
is situated and contextualized. Infants and social partners engage together in
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diverse ways, they engage with the world in different ways, and cultural views
prioritize different aspects of the world (e.g., Table 2). Thus, infants can
experience different activities and practices, based on different beliefs, val-
ues, and developmental goals. To decolonize joint attention, operational
definitions of the phenomenon must be inclusive both conceptually (i.e.,
from the top down) and developmentally (i.e., from the bottom‐up, consid-
ering the wide variety of lived experiences in infants’ first years). We sum-
marize below the value gained by the bottom‐up decolonizing of joint
attention.

VII.II.I. Increasing Inclusivity in Modalities of Attention and Engagement
Current descriptions of joint attention focus on visual engagements and

visual attention, as is common with distal caregiving practices. Decolonizing
joint attention requires the inclusion of engagements and attention based
on touch, as is common with proximal caregiving practices. For example,
high body contact between infants and caregivers engenders tactile en-
gagements (Hertenstein, 2002; Little et al., 2019; Stack, 2010). It is im-
portant that an inclusive operationalization of joint attention, therefore,
allows for variety in the preferred modalities of attention (e.g., looking from
a distance and being nearby) and in the preferred modalities of social en-
gagement (e.g., mutual gaze and mutual touch), reflecting everyday ways in
which infants attend to and engage with caregivers, and caregivers attend to
and engage with infants.

Triadic connectedness, more than triadic engagement, requires a behav-
ioral marker that indicates that the infant and the partner are engaged in an
activity together. These behavioral markers focus on the jointness part of joint
attention (e.g., we‐ness, see Carpenter & Liebal, 2011; coordinated joint en-
gagement, see Bakeman & Adamson, 1984). With distal caregiving practices,
behavioral markers of connectedness are predominantly visual, including
mutual gaze or gaze alternations. With proximal caregiving practices,
markers of connectedness are more often tactile (e.g., Bard, 1992; Botero,
2016; Mantis & Stack, 2018). To decolonize joint attention, both visual and
tactile markers of coordination must be included.

The first step in our empirical studies was to record when we observed
triadic connectedness, using joint engagement as our inclusive definition.
When we did this, we found triadic connectedness occurred very frequently in
human and chimpanzee 1‐year‐olds. Infants were in a state of triadic con-
nectedness during almost two‐thirds of observation time, with no differences
across diverse samples of human infants, across diverse samples of chim-
panzee infants, or between species. Our work shows that triadic connected-
ness is ubiquitous in the daily lives of human infants, as well as in the daily
lives of chimpanzee infants—our closest evolutionary relatives. This ubiquity
is revealed through our use of more inclusive definitions and methods than
those employed by previous researchers. Inclusivity is rooted in an appreci-
ation of diverse cultural and socio‐ecological influences on joint attention
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(e.g., on multiple modalities of engagement and attention, and diversity in
caregiving practices and cultural values). We consider the ubiquity of triadic
connectedness to be the most important finding in our studies.

VII.II.II. Increasing Inclusivity in Shared Topics
The next step in our empirical studies involved specifying the topic of

shared attention, that is, what the infant and social partner are focused on
together. If there is not a shared topic, then there can be no triadic en-
gagement. Engagements with objects is the definition of joint attention in
much of the developmental and comparative literature, because in western
middle‐class communities, caregivers and infants are meant to engage to-
gether about objects. In many cultural settings, however, socialization goals
prioritize infants’ engagement with the social community, with ethnotheories
of hierarchical relatedness (e.g., expectations that infants are enmeshed, in
harmony, a part of the social community focus on social activity) or equali-
tarianism (e.g., expectations that infants know what they are doing and do
not need adult support, especially for their object activity). Joint attention
can be a mechanism of social learning, not just about objects but also about
social behavior. Sharing attention to objects may relate to western, middle‐
class infants producing nouns as their first words, for example, whereas
sharing attention to social activities may relate to eastern infants using verbs
as their first words (Wang & Vallotton, 2016). Joint engagement about social
activities explains how cultural activities are learned together with others
(e.g., San toddlers learn to dance and sing in multi‐aged child groups, see
Takada, 2020). A decolonized view of joint attention, therefore, requires the
inclusion of a variety of shared topics that appropriately reflect the range of
socialization goals and ethnotheories across cultural settings.

One specific value of being more inclusive in the shared topic is that our
decolonized definition embraces a full range of joint attention behaviors (as
noted in Table 1), from gaze following and social referencing to coordinated
joint engagement with social activities. Being more inclusive in the definition
of joint attention acknowledges that infants and social partners can engage
together about a variety of non‐object shared topics. In our small sample, even
though the western, middle‐class infants had the highest amounts of JE with
objects, we found 50% of their joint engagements were not about objects. All
eight shared topics were found in the JE of human and chimpanzee infants,
albeit to different degrees in each sample. We suggest that broadening the
focus to include a wide range of shared topics is important to allow for more
inclusive considerations of social cognition that embrace diversity across cul-
tures, across species, and across typical and atypical development.

VII.II.III. Increasing Inclusivity in Views About Infant Initiation and Signaling
The next important aspect of decolonizing joint attention relates to in-

fant initiation and signaling. In this aspect, becoming more inclusive focuses
on how JA is interpreted rather than how it is defined (e.g., Brady et al.,
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2019). Western middle‐class ethnotheories prioritize infant initiations and
infant signals, such as pointing (e.g., infants indicate their desires to ma-
nipulate adults’ attention) and hold socialization goals, for example, of in-
fants standing out, asserting independent agency, and autonomy (e.g., Keller,
2018; Morelli et al., 2017). Infant‐initiated joint engagement is typically
highlighted as important because it is interpreted to reflect the infant’s in-
ternal motivation for triadic connectedness (e.g., Call, 2009; Carpenter & Call,
2013; Mundy et al., 2007; Tomasello, 2019). In many other ethnotheories, in
contrast, value is placed on infants’ obedience and compliance, hence adults
always take the lead in interactions (Morelli et al., 2018), and infants do not
signal (respecting their elders’ directives, see Yovsi, et al., 2009). When in-
fants are socialized to fit in (e.g., being in harmony, see Gaskins et al., 2017;
Keller & Kartner, 2013), their joint engagements are not infant initiated,
albeit they are still triadic and connected. One might argue that the amount
of time spent in joint engagement is overt evidence of motivation to engage
in joint attention. It is only in some cultural settings, however, that infants are
socialized to express their own desires, that is, to assume the role of initiator.
To be inclusive in defining and interpreting joint attention, we must allow for
different cultural views about who should initiate interactions, and ac-
knowledge that there are different cultural values about the behavior ex-
pected of infants. In some cultures, infants are expected to be observant
(Gaskins et al., 2007). In others, infants are expected to be silent (Tulviste,
2019). Many cultures set expectations that infants should fit in (e.g., Morelli
et al., 2017, 2018). For these reasons, our decolonized definitions do not
prioritize infant initiations for joint engagement.

We found all infants—both chimpanzee and human—initiated joint en-
gagement. We were able to directly compare initiation and responsive rates in
our samples, in contrast to many previous studies (e.g., Mundy et al., 2003,
2007; van Hecke et al., 2007; Vaughn et al., 2003). We found all possible
patterns of results in our cross‐species comparisons, specifically: (1) infants’
rate of responding was higher than their rate of initiating (in the U.K. and
the Nso human infants, and the home‐raised chimpanzees); (2) rates did not
differ significantly (in the Aka human infants and the PRI/Zoo chimpanzee
infants); and (3) the infant’s rate of initiating was significantly higher than
their rate of responding (in the Gombe chimpanzee infants). We thought that
infants living in child‐centered ecologies (the U.K. human and the home‐
raised chimpanzee groups) might show more initiations than those living in
adult‐centered settings (e.g., Lancy, 2015; Yovsi et al., 2009), but this aspect
of the eco‐cultural setting does not explain our findings. We cannot detect
internal motivations for JE, but we view differential initiation rates as caused
by local socio‐ecology, including caregiving practices and socialization goals.
Therefore, another important aspect of decolonization relates to how we
interpret aspects of joint attention. We must revise our theoretical inter-
pretations to reflect actual behavior, inclusively, as it occurs across diverse
settings.
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VII.II.IV. Increasing Inclusivity in Views of Positive Emotion in JE
Emotional tone is another aspect of increasing inclusivity in the study of

joint attention that is less about defining JA and more about re‐thinking how
emotions are interpreted and/or prioritized. In many western middle‐class
settings, caregivers surround infants with overt expressions of positive emo-
tion (e.g., smiles, laughs, and encouragement), and encourage infants to
express high arousal, positive emotions. We need to consider that there are
cultural differences in these preferences, both in terms of attending to dif-
ferent infant emotions and the value placed on infant expressivity. In some
communities, caregivers surround infants with low arousal activity (e.g.,
swaddling them before placing them within a covered cradle, see Karasik
et al., 2018) and infants are expected to be calm, with a relative lack of
emotional expressiveness (Bader & Fouts, 2018; Keller, 2019a). Caregivers
may be more attentive to particular expressions (e.g., smiles in WEIRD set-
tings, but crying in Nso rural subsistence farming setting, see Demuth et al.,
2012; Lavelli et al., 2019; Morelli et al., 2017; Röttger‐Rössler et al., 2013).
The same emotional expression can convey different communicative mes-
sages across cultures. In the Nso, for example, an infant smile is interpreted
simply as a healthy infant, no different from an unexpressive face (e.g., in
contrast to expressions of distress that might indicate poor health, see Otto &
Keller, 2015). In many western middle‐class settings, social partners use
positive emotion to support infant development (Bornstein et al., 2008;
Gaskins et al., 2007; Keller, 2018, 2019a; Michalska & Davis, 2019). In other
settings, the rural Nso, for example, the expectation is that infants will learn
to control their own emotions (e.g., emotion regulation, see Lamm et al.,
2018), and social partners are directive, aiding infants in not expressing
negative emotions (Demuth et al., 2012). There are some groups that are
thought to have deficits in joint attention, in part, due to lack of accom-
panying positive emotion (e.g., ASD children, chimpanzees, see Hobson &
Hobson, 2011). To decolonize joint attention, however, it is necessary to allow
for all types of emotional tone (including its absence) that could surround
joint engagement, and to neither assume nor prioritize positive emotion.

With our more inclusive view of emotional tone, we found that triadic
joint engagement occurs without positive emotion in many settings. In fact,
in the forest dwelling groups (Gombe chimpanzees and Aka humans), there
were significantly higher levels of JE with no emotional tone than in the other
groups. Perhaps this finding is because communication is more tactile as a
result of proximal caregiving practices (Gaskins et al., 2017; Morelli et al.,
2017; Plooij, 1979; Sorenson, 1979; Stack, 2010; van Lawick‐Goodall, 1968),
but the global categorization of proximal versus distal caregiving was in-
sufficient to explain differences in the emotional tone. Additionally, we are
unable to explain these differences in emotional tone by referring to eth-
notheories, because chimpanzee societies are hierarchically organized
whereas the Aka are more egalitarian, like many hunting and gathering
human groups. The high frequencies of joint engagement without emotion
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could be due to the high tolerance of infants in these two groups (e.g., infants
are rarely punished in chimpanzee societies, see Goodall, 1968, 1986 or in
the Aka communities, see Gray, 2011; Lancy, 2012). Perhaps the lack of
emotion during infant joint engagement in some settings simply reflects
partners lack of desire to control the infant, allowing them to do as they
please.

The provision of emotional tone can be a socialization mechanism. We
know that human infants in some western, middle‐class settings are re-
warded, praised, and encouraged to engage in helping and cooperation, for
example (Dahl, 2015; but see Keller, 2019a, 2019b). The emotion and re-
sponsiveness of the early rearing environment are variables that account
significantly for differential levels of cooperativeness in nursery‐reared
chimpanzees (Bard, Bakeman, et al., 2014). It is possible that a form of JE
accompanied by positive emotion could increase the frequency of that form,
whereas a form accompanied by a discouraging or punishing emotional tone
could decrease the frequency of that form (e.g., Röttger‐Rössler et al., 2013).
Perhaps joint engagements with social activities are inherently more re-
warding for infants, and the WEIRD ethnotheory emphasizing engagement
with objects requires additional reinforcement via high levels of positive
emotion.

Positive emotion may support the role of initiator in middle‐class settings.
For example, fMRI studies with western, middle‐class humans suggest that
reward‐related neurocircuitry is recruited when adults initiate gaze‐following
bouts (i.e., take the active role in directing another’s gaze), but emotion‐
relevant circuitry is not involved when participants respond (i.e., by following
gaze, see Schillbach et al., 2009). Future research could investigate differ-
ential reinforcement histories for initiations versus responsiveness (Deák
et al., 2013). Detailed and longitudinal studies are needed to address these
questions (e.g., Keller, 2018, 2019a; Quinn, 2005). Future studies can use our
decolonized definitions to investigate how emotional tone interacts with local
socio‐ecology, ethnotheories, and caregiving practices in the development
and display of joint engagement.

VII.II.V. Expanding Views of Social Partners

The aspect of increasing inclusivity in studies of joint attention that is
easiest to implement is the social partner, allowing for cultural differences in
terms of both the number of people who interact with infants and the role
these social partners play in JA. Some cultures, like our U.K. sample, pri-
oritize one child ‐ one caregiver as their cradle of care (Chaudhary, 2013). This
type of care is also most often found in chimpanzees (e.g., Bard, 2019). In
contrast, the Nso communities, for example, have a strong ethnotheory of
community care for infants (Keller, 2007; Nsamenang, 1992/2017). Infants in
some Aka communities have up to eight attachment figures that are neither
the mother nor other family members (Meehan & Hawks, 2013). In western,
middle‐class families, the mother may assume multiple roles of playmate,

175

Revisiting Normativity, Universality, and Species‐Uniqueness



teacher, as well as caregiver, however, this type of situation is rare across the
full range of human cultures (Lancy, 2015; Morelli et al., 2017). The view that
joint engagement is essentially a teaching activity conducted by adults is
arguably a western middle‐class view (e.g., about how objects work, about
language through reading books together, see Lancy, 2015). In some other
cultures, older children and siblings may be the teachers of infants, whereas
in some cultures teaching may not be the function of joint attention. To be
inclusive, it is important to describe joint attention in infants with a range of
partners, without assuming that (1) there is one primary caregiver; (2) a
caregiver is the joint attention partner; or (3) the function of joint attention is
the same across socio‐ecological contexts.

With our inclusive coding scheme, we found both human and chimpan-
zee infants were able to triadically connect with the full range of social
partners, although frequencies varied across settings. Although an adult fe-
male was most frequently the infant’s joint attention partner, some groups of
infants spent as much time in joint engagement with other partners as with
an adult female. The predominance of mother‐infant joint engagement
found in the U.K. is exceptional, explainable in part because of the unusual
social structure, with only one adult female (the mother) and the absence of
other social partners. Some cultures value multiplicities of attention (Hawkes
et al., 1998; Rogoff et al., 1993; Zukow‐Goldring, 2002) and so we expected
to find group differences in polyadic joint engagement. However, we found
infants in all groups spend only some time jointly engaged simultaneously
with more than one partner. A decolonized definition of joint attention allows
for a variety of social partners in infant joint attention, does not prioritize a
primary caregiver, and does not assume the partner must play a teaching role
in joint engagement.

VII.II.VI. Contextualized Joint Attention: Group‐Specific Phenotypes and Functions
We can describe the predominant form of joint attention in each of our

samples and, here, we briefly speculate about the function of joint attention
for each sample. We found that the form of joint engagement is con-
textualized in human infants and in chimpanzee infants. With our more
inclusive and descriptive view, it is apparent that the forms of joint attention
differ from what was previously thought for both human and chimpanzee
infants. Three different phenotypes described our three human infant sam-
ples (Figure 12), and three different phenotypes described our chimpanzee
infants (Figure 20). There is overlap between the species in each of these
characteristics of JE, and we found no evidence for species‐uniqueness.

VII.II.VII. What Functions Are Served by Triadic Joint Engagement?

We speculate about the function of joint engagement by combining
knowledge of caregiving practices in each of our groups (e.g., see Section
II.III), with the phenotypes we identified in our empirical studies (from ob-
serving naturally occurring triadic connectedness). We speculate about the
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functions of JA, highlighting that joint attention may have a multitude of
contextualized functions. Moreover, each infant may experience joint en-
gagements with a variety of functions.

For the U.K. human sample, joint engagement seems to function as a way
for infants to learn about objects, mainly from their mother, who initiates
bouts of joint engagement by following the infants lead and surrounds joint
engagement with positive emotional tone. For the home‐raised chimpanzee
sample, joint engagement may be a way that infants learn about both social
activities (e.g., their social role, developing appropriate social skills) and
objects, mainly from adult females who follow the infant’s lead, surrounding
the bouts with positive emotional tone. For the Nso human sample, infants’
joint engagement is supported by both adult females and others (e.g., a
community), who direct the infant’s learning about both social activities and
objects, with more positive than non‐positive emotional tone. For the Aka
human sample, joint engagements function for infants to learn both about
social activities and objects, while their more egalitarian values may be the
reason that infants and others (e.g., the community) initiate joint engage-
ments equally often. Perhaps because Aka infants are expected to be self‐
motivated, there are higher levels of neutral emotional tone surrounding JE
relative to the other human groups. The function of joint engagement in the
PRI/Zoo chimpanzees is to learn about social activities (e.g., their social roles,
developing appropriate social skills) in a highly tolerant atmosphere, where
infants and others take the lead equally often, without a need for more
positive than neutral emotional tone. The function of joint engagement in
the Gombe chimpanzee infants is to learn primarily about social activities
(e.g., their social roles, developing social skills), with infants initiating bouts
with others (e.g., family members and/or community), without a need for
more positive emotional support.

These descriptions of functions of joint engagement are speculations
about how joint engagement might have different contextualized primary
functions for 1‐year‐old infants of different species. Infants in all settings
experience different types of joint attention. It is additionally important to
note that joint engagement is only beginning in the first year of life, it
continues throughout development, and it may serve different or additional
functions as infants grow and enter new periods of development (e.g., from
infancy to childhood).

VII.III. Limitations of the Current Study

When constructing our more inclusive definitions of joint attention, we
considered early development across a wide range of socio‐ecological set-
tings. Here we are explicit about the limitations of our study. When testing
the applicability of our decolonized definition, we selected only three settings
for the human infants, and only three settings for the chimpanzees. We did
not attempt to match particular socio‐ecologies across species, rather we
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looked to maximize diversity across settings for each species. We studied a
relatively small number of infants (30 human infants and 21 chimpanzee
infants), and, thus, the sample size of infants within each setting was small to
very small. These choices are aligned more closely to a proof‐of‐concept
demonstration than a definitively conclusive comparative study.

We took an explicitly descriptive approach in our empirical studies. Our
findings describe our small samples and differences we observed between our
samples. We have confidence that JE is contextualized, and therefore, the
exact descriptions of JE found in our small samples may not generalize to
the population from which they were sampled. Moreover, we cannot conclude
that the forms we identified are prototypical for the respective settings we
selected. We already know that there is variability across rural farming groups
and among foraging groups (e.g., in caregiving arrangements, see B. S.
Hewlett & Lamb, 2005; Keller & Chaudhary, 2017; Meehan & Crittenden,
2016). We acknowledge that our conclusion that joint attention is con-
textualized may not satisfy those who search to find a behavioral form of joint
attention that is universal or human‐unique.

It is often difficult to obtain samples of infants living in non‐western, un-
educated, poor, or non‐democratic settings. Although we advocate for diversity
with multiple groups, we had only three groups for each of the human and
chimpanzee samples. It takes time to establish collaborations, and to find
existing, or obtain new naturalistic observations of 1‐year‐olds across different
settings. Future researchers might be find it easier to include diverse samples
by engaging with established collaborative efforts (Broesch et al., 2020;
Gottlieb, 2018), for example, archives of different human cultures https://hraf.
yale.edu/cross-cultural-research/hraf-research/iklews-project/ and http://www.
humanetho.de/en/eindex.html and ethnographic archives of chimpanzees,
https://sites.duke.edu/gombechimpanzees/. There are also primatology and
developmental groups that are pooling resources for future experimental
collaborations, https://manyprimates.github.io/ and https://manybabies.github.
io/, respectively, and these existing collaborations may be open to including
observational studies as well. It will be important to obtain information about
those aspects of local socio‐ecology that could impact joint attention, as more
researchers study diverse samples and contexts.

All our participants were in early infancy, in the same stage of life (in fact,
they were the same age because there are strong similarities between chim-
panzees and humans in their emotional and social developmental milestones
in infancy, see Bard, 2017; Goodall, 1986). Learning about social activities
can begin in early infancy with the socialization of emotions (Bard, 1996;
Keller, 2019a; Röttger‐Rössler et al., 2013; Tsai, 2007), which sets the stage
for joint learning about appropriate social behavior, for instance, when
youngsters are praised by adults for showing an appropriate emotional re-
sponse in social situations (e.g., showing submissive behavior, see Bard, 1996;
Röttger‐Rössler et al., 2013). Whereas 1‐year‐olds might engage with others
about social activities in a limited way, older individuals might begin
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engaging in social activities that serve as a foundation for social responsi-
bility, a highly valued activity in many cultural settings (e.g., Boesch, 2012;
Serpell, 2011; Super et al., 2011). We thus caution about extending our
conclusions beyond the 1‐year‐old age period we studied.

For our studies, we designed and used a reliable and versatile coding
scheme. Through the usual process of training a second observer and checking
inter‐observer agreement at multiple points during coding, the coding scheme
was determined to provide acceptable values of κ, a statistic that controls for
chance agreements, with more than 80% observer accuracy (Bakeman &
Quera, 2011). With this coding scheme, joint engagement was described, from
the micro‐levels of different forms of five characteristics of joint engagement to
the macro‐level of a sample‐specific phenotype of predominant characteristics.
We had some initial difficulty obtaining high inter‐observer agreement for
classifying the three categories of positive emotional tones. Specifically, ob-
servers could not consistently distinguish encouraging from entertaining, or
either of these emotional tones from positive affect. We think it was valuable to
have observers search for these several types of positive emotional tone, even
though they were not reliably distinguished, as it placed a focus on different
ways partners and bystanders could provide positive emotional tone. Perhaps
future studies can find better reliability in these different forms of positive
emotional tone, although the problems we encountered might reside in
difficulties in applying these distinctions across different cultural settings.

The coding scheme was behaviorally‐based and used, without any
change, for describing joint engagements of both chimpanzee and human
infants. However, the need to code both species necessarily meant that
speech could not be included in our coding scheme. The speech of infant and
social partners might add an important dimension to learning about the
function of joint engagement for different human groups.

Developmental research must not shy away from socio‐ecological variation
(e.g., Deák et al., 2013; H. N. Fouts et al., 2007; Gaskins et al., 2019). Ob-
servations in natural settings should be an integral part of developmental
science (Dahl, 2017; Gaskins et al., 2019; Gottlieb, 2018; Keller, 2018; Rogoff
et al., 2018), accompanied by full descriptions of the settings (e.g., Holleman
et al., 2020). Our investigations occurred in infants’ everyday settings, outside
the laboratory, where we found that there is naturally occurring variety in the
forms of early social cognition. Although we provide descriptions of the set-
tings (as we viewed them), with added descriptions of caregiving practices,
beliefs, and values typical of each group (based on published literature), we
could not determine which particular variables of the socio‐ecology, or the
culture were related to specific forms of joint attention. We acknowledge that it
may be a distant goal to systematically relate contextualized meaning and lived
experiences to particular outcomes related to joint attention (Brady et al.,
2019; Miller et al., 2018; Racine & Carpendale, 2007; Rad et al., 2018).

It may be perceived that our presentation of environmental influence (the
socio‐ecological setting) is simplistic, such that a single variable has a singular
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impact on developmental outcomes. However, we intend environmental in-
fluence to be a shorthand, to mean the interactive effects of environment—gene
interactions throughout development. Developmental and comparative scientists
are becoming more attentive to epigenetic influences on developmental
outcomes, that is, that phenotypes are the manifestation of epigenetic effects.
Environmental influences interact with genetic influences, already in utero,
to impact brain development (e.g., Meaney, 2010) and identifiable brain
regions support many aspects of social cognition, including joint attention
and cooperation (e.g., Hopkins, Keebaugh, et al., 2014; Hopkins, Misiura
et al., 2014; reviewed in Wittmann et al., 2018). Phenotypic outcomes,
whether they be neural, motoric, or cognitive, are shaped by environmental
influences interacting with genetic processes throughout development (e.g.,
Blumberg, 2017; Jablonka & Lamb, 2007; Lickliter, 2017; Meaney, 2010;
Panksepp, 1996). Socio‐cultural‐ecological influences are one type of envi-
ronmental influence, and phenotypes, as acquired characteristics, can be
transmitted to the next generation (e.g., Jablonka & Lamb, 2007; Meaney,
2010). Epigenetic research also enriches our understanding of the com-
plexity of the gene‐environment interactive influence (e.g., social environ-
ments can moderate genetic effects and genetic effects can influence
sensitivity to social events, see Bateson, 2017; Reiss et al., 2013). Scientific
investigations to understand the importance of development are in-
corporating developmental change into biological and evolutionary theories
(e.g., developmental psychobiology, see Michel, 2013; evo‐devo, see Michel
& Tyler, 2007; evolution in four dimensions, see Jablonka & Lamb, 2007).
By drawing attention to joint engagement phenotypes that differ across
socio‐ecological settings for humans and chimpanzees, we acknowledge
the influence of gene–environment interaction (even though specific
knowledge about the epigenetic processes underlying most aspects of social
cognition is currently limited). With our findings, we concur with biopsy-
chologists, such as Meaney (2010, p. 67), when they state, “the adaptive value
of any phenotypic profile depends upon the environmental context: There is
no universally ‘ideal’ phenotype.”

One way to relate particular experiences with specific outcomes is with
experimental testing. Because experimental hypotheses depend on particular
theoretical frameworks, however, they can interject bias, for example, when
theories are based on limited samples (e.g., samples with WEIRD experiences,
see Henrich et al., 2010; Nielson et al., 2017). For example, the Shared In-
tentionality theory proposes mutual gaze, understanding intentions through
others’ gaze, and sharing looks (with positive emotion) to be core, universal,
components of species‐unique joint attention (Call, 2009; Tomasello, 2019).
Decolonizing joint attention definitions and applying them to multiple groups
of two species, as we have done here, demonstrates that all of these assump-
tions are false (e.g., visually‐based engagements are not the norm for those
human infants receiving proximal caregiving practices). Many developmental
theories of social cognition are devoid of diversity (Kline et al., 2018;
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Nielson et al., 2017; Rad et al., 2018), and hence, experimentation may best be
postponed until sufficient cross‐cultural information is gathered to determine
the relevant variables to test (Dahl, 2017; Keller, 2018; Miller et al., 2018; Rad
et al., 2018; Rogoff et al., 2018).

There are limitations in our study related to statistical testing with small
samples (Cumming, 2014). One issue is that significant group differences can
be misleading, that is, they may reflect only differences between the samples
that we observed. We are fine with this limitation, however, because we are
arguing that significant diversity exists between our samples, and there
should be great caution in generalizing our specific results beyond our
samples. Another issue we accept is that small samples have low power and,
thus, small effects are relatively more difficult to find. An adjunct to this issue
is that if significant results are found with a small sample, then these likely
indicate relatively large effects. We conclude that significant differences be-
tween our small samples reflect real differences, but that the specific
differences may be limited in generalizability.

Part of our conclusion about species differences relies on differential
patterns in cross‐species comparisons (Chapter VI). Our rationale was that if
some cross‐species comparisons show a significant difference, but others did
not, coupled with significant variation among the human groups and/or
among the chimpanzee groups, then this pattern indicates a lack of an
overarching species differences. While we acknowledge that a non‐significant
result does not necessarily equate to no group difference, we present consid-
erable evidence to support our conclusion that there are no species differ-
ences. We based this conclusion on converging evidence: There is (1)
significant variation in the form and predominant characteristics of joint
engagement among the human groups; (2) significant variation in the form
and predominant characteristics of joint engagement among the chimpanzee
groups; and (3) differential patterns in the cross‐species comparisons (i.e.,
some cross‐species comparisons were significantly different, but others were
not). We have no evidence of significant species differences in triadic con-
nectedness of 1‐year‐old humans and chimpanzees, but we acknowledge that
this finding does not mean definitively that no species differences exist.

VII.IV. Normativity, Universality, and Species‐Uniqueness in Joint Engagement?

In this section, we discuss the extent to which triadic joint engagement is
normative and universal, and whether it is part of evolutionary history shared
by humans and chimpanzees. We discuss issues about representativeness and
generality in the context of decolonizing the study of joint attention. We
propose that triadic connectedness, the conceptual underpinning of joint
attention, may be universal, but the forms of joint engagement are con-
textualized. We endorse current guides to best practice that urge authors to
specify normativity, representativeness, and generality in developmental and
comparative studies. We touch on the idea that decolonization is necessary to
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improve current theories of social cognition, but this is discussed more fully
subsequently (in Section VII.V).

VII.IV.I. Normativity in Sampling
As we mention in Chapter II, previous comparative studies use a single

group to represent humans and a single group to represent chimpanzees.
Choosing a single sample to represent the human species carries many as-
sumptions, many of which are not explicitly stated (e.g., Kline et al., 2018),
most are not considered (Cheon et al., 2020), and, therefore, most are not
appropriately resolved (Henrich et al., 2010). Researchers appear to use op-
portunity samples, assuming that their sample is a good enough representative of
the human population, and therefore, assume that their results generalize to all
humans. A recent paper, published in a special issue about underrepresented
populations in psychology, highlights the prevalence and potential con-
sequences of this assumption. Reviewing over 5,000 articles, Cheon et al. (2020)
document that descriptors were used to qualify characteristics of a human
sample, primarily when samples are (1) not from the USA, (2) not from WEIRD
settings, or (3) not White (even when the sample was from the USA). Cheon
et al. (2020) argue that this practice reinforces the assumption that white and
WEIRD (in particular, USA‐based) samples are the norm. Normative, in this
sense, means that data from White and WEIRD samples are what is expected of
humans, and that caution (i.e., qualification) is only needed when generalizing
from samples that are not the norm. Fully describing the characteristics of hu-
man samples is becoming a more frequent practice, but it continues to be rare
that the studies relying on WEIRD samples are explicit in cautioning about
generalization of their conclusions (e.g., as advocated by Simons et al., 2017).

Different research groups have different opinions about which chimpanzee
group should be sampled to represent the species in comparative studies. Few
are explicit in their consideration of whether their sample represents a nor-
mative group for the species. Of course, many suggest that only wild chim-
panzees are acceptable representatives of the species (e.g., Boesch, 2009).
However, with significant differences in their socio‐ecologies (e.g., Boesch,
2012; Goodall, 1986; Moore, 1996; Nishida, 2012; Pruetz, 2007), there is
variety even among wild chimpanzee groups (e.g., hunting, cooperation, tool‐
using, see Whiten, 2021; Whiten et al., 1999). Some scientists argue that some
captive groups are acceptable substitutes: (1) because experiments are difficult
under field conditions; (2) if there is little human interaction (e.g., Henrich &
Tennie, 2018); and (3) if they live in a wild physical ecology (e.g., African
sanctuaries). Some comparative researchers do not distinguish among socio‐
ecological settings, arguing (implicitly) that they are all comparable, or that
genetics alone prevails (e.g., Moll & Tomasello, 2007).

The socio‐ecologies of wild and captive settings for chimpanzees are very
different Captive chimpanzees typically live in stable social groups, en-
countering a limited number of different individuals, and live typically
without extended family members. Captive groups are provisioned with food,
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which is often delivered in clumps at designated times. Wild chimpanzee
communities are comprised of constantly changing compositions, with a
dynamic, fission‐fusion structure. Wild chimpanzees spend many hours each
day searching for food (e.g., wild chimpanzees can spend up to 40–50% of
the day foraging; Boesch, 2012; Goodall, 1986; Nishida, 2012). Therefore,
the cognitive demands for chimpanzees living in a captive setting versus a
wild setting are likely to be very different (e.g., de Waal, 1982; Wrangham
et al., 1994).

In some studies, potential socio‐ecological differences are considered but
discounted. For example, a sample of captive chimpanzees failed to show
sophisticated social cognition in experimental tests of cumulative culture with
a bespoke man‐made apparatus. The fact that the study sampled chimpan-
zees raised in a biomedical laboratory setting was considered irrelevant, with
two arguments; (1) that social cognition related to cumulative culture has not
been “unambiguously” reported in the wild, and (2) the same chimpanzees
previously demonstrated the capacity for some, less sophisticated types of
social learning (e.g., Dean et al., 2012, p. 1117).

Our results are consistent with those of many other chimpanzee studies in
which differences in social cognition were associated with differences in early
experiences (e.g., reviewed in Bard, 2017). Some aspects of social cognition,
contextualized early in life, have long‐lasting consequences into adulthood
(see Bard & Hopkins, 2018; Clay et al., 2015; Hopkins et al., 2020). It seems
self‐evident to us that the capacity of a species cannot be determined from
studying a single sample. Moreover, chimpanzees from one setting do not
appear to be representative of all chimpanzees from all settings, especially
within the realm of social cognition (see Leavens & Bard, 2021). We concur
with the sentiment expressed by Rumbaugh et al. (2008, p. 106), “… there
never will be an average, off‐the‐shelf chimpanzee!”.

Few would agree that a group with atypical early experiences should be
considered a good representative of the species. For example, a sample of
children raised in poor quality Romanian orphanages is not considered the
ideal, or even a good representative of the human species. Similar reasoning
should apply to chimpanzees reared in poor quality institutional settings
(e.g., reviewed in Bard, 2017), especially with regard to their social cognition
as tested with humans (e.g., J. L. Russell et al., 2011; van IJzendoorn et al.,
2009). Some primate researchers advocate for the use of sanctuary apes, as
the groups with the best combination of a wild physical ecology with testable
experimental settings (e.g., Hare cited in Bennett, 2016). However, apes
arriving at sanctuaries have had horrific early experiences. As infant victims
of the bushmeat or pet trades, they were violently separated from their
mothers, removed from a socio‐ecology with other chimpanzees and tropical
rainforest, and placed in the safe, yet institutionalized conditions of sanc-
tuaries. When they arrive at the sanctuary, they must be quarantined for
months to treat illness and prevent the spread of infections. Thereafter, they
experience management procedures much like young chimpanzees at

183

Revisiting Normativity, Universality, and Species‐Uniqueness



biomedical centers. Specifically, they are placed in groups of same‐age, un-
related peers, and eventually, they are integrated into stable, large, mixed‐
age groups, without any kin (Bard & Gardner, 1996; Unwin et al., 2009;
PASA, 2016). These early experiences would be considered traumatic if ex-
perienced by human infants, and some investigators have shown that sanc-
tuary apes can suffer from depression and anxiety disorders (Ferdowsian
et al., 2011). Although we do not consider sanctuary chimpanzees the best
representatives of the chimpanzee species, we strongly suggest that no single
group can be the normative sample. In fact, the diversity of within species
variation in social cognition is an important characteristic of the species (e.g.,
Leavens & Bard, 2021).

Thus, our findings first, support the conclusions of Henrich et al. (2010)
that the western, middle‐class socio‐ecology is not the norm for human in-
fants, and second, extend the conclusions of Leavens et al. (2010) that the
captive, stable group‐living socio‐ecology is not the norm for chimpanzee
infants. Future comparative and developmental researchers are advised to
use multiple, diverse groups to best represent the species and, at the least,
to be explicit about their choice of samples and how these choices limit
generalization.

VII.IV.II. Normativity in Results

Is there a prototypic form of joint attention, a normative form, a gold
standard, and/or a human‐unique form of joint attention? Some comparative
researchers claim human‐uniqueness for the JA phenotype (i.e., infant‐
initiated interactions with objects as the shared topic, and with a single adult
female social partner, who typically displays positive emotion, see Carpenter
& Liebal, 2011). This type of joint attention exists in humans, but it also
exists in chimpanzees (Figure 14; Table 5), thus providing evidence to refute
the claim of species‐uniqueness. Moreover, the JA phenotype is not the most
frequently occurring type of joint engagement in either species. In fact, one
feature that was consistently found across all our samples was that the JA
phenotype was significantly less frequent than the other forms of joint en-
gagement (Tables 4 and 6). Additionally, we found evidence to refute the
suggestion that there is only one form of joint engagement in human infants
(e.g., truly joint joint attention, see Carpenter & Liebal, 2011). Our empirical
studies support new claims that joint attention has many forms (i.e., there is
not one predominant form), is present in chimpanzees and humans (i.e., it is
not human‐unique), and that the JA phenotype is not the most common form
in human or chimpanzee infants. Thus, we conclude that the JA phenotype is
not normative.

There is another aspect of normativity to consider, which is the claim that
the JA phenotype is the most basic form of coordinated joint engagement.
This aspect conveys the sense that the JA phenotype serves as the founda-
tional or core ability, upon which all further developments of social cognition
are built (Tomasello, 2019). We doubt that this is the case, in part, because we
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found such small amounts of the JA phenotype in the non‐U.K. settings.
Moreover, different human cultures appear to value different aspects of joint
engagement, with significant differences in social partners, preferred emo-
tion, and the preferred shared topics, probably based on different parenting
beliefs, values, and goals (Greenfield et al., 2003; Keller, 2018). A recent
study by Lamm et al. (2018) illustrates the more general point. Performance
on the classic marshmallow task (a delay of gratification task, see Section
II.III.IV for more details) was measured in Nso children (living in a similar
rural setting of the Nso in the current study) and German children (living in a
type of WEIRD setting). More Nso than German children earned the larger,
delayed reward by waiting. The socialization goals of obedience, social har-
mony, and respect (fostered more by the rural Nso community, and measured
at 9 months of age), were significantly related to 4‐year‐olds’ success on the
task, that is, to control emotions, follow instructions, and wait (without visible
distress) until the experimenter returned. Thus, social competence in diverse
cultures may not be built on the same goals or accomplished via the same
developmental pathways (Greenfield et al., 2003; Keller & Kartner, 2013;
Lamm et al., 2018; Lancy, 2015; Morelli et al., 2017; Weisner, 2015). We do
not think that the JA phenotype (or any single form) is the core foundation
for all social cognition, because social cognition is highly contextualized.

One of the major contributions of our study is the demonstration that
socio‐ecological settings have a significant impact on the phenotypic ex-
pressions of joint engagement for both human and chimpanzee infants, al-
ready by 1 year of age. We think that it is unlikely that one particular form of
coordinated joint engagement is basic, or foundational for all children ev-
erywhere. Instead, we think that what is shared universally is the core ability
for triadic connectedness, not the form it takes (see Tomasello, 2019 for a
different view).

In summary, the JA phenotype is often thought to be normative, even the
gold standard, of infant social cognition. We think this view has been influ-
enced by historically unresolved issues in developmental and comparative
studies of joint attention, including (1) limitations in the diversity of samples;
(2) a lack of naturalistic observations informing experiments (e.g., Rai &
Fiske, 2010); and (3) outcomes that are not decolonized. The data derived
from studies with these limitations give a limited view of human development,
and in comparison, of social cognitive development in other primates. Given
the significant variation among human infant groups in the characteristics of
joint engagement, we conclude that it is problematic to consider the form of
social cognition displayed by U.K. infants (or any specific WEIRD group) as
representative or generalizable to all human infants everywhere (Nielson
et al., 2017; Simons et al., 2017). We advocate for more integration with
cross‐cultural studies that show (1) different developmental outcomes based
on a variety of socialization goals; and (2) variety in forms of triadic con-
nectedness, linked with different caregiving beliefs and different caregiving
practices. The over‐reliance on WEIRD samples, for example, has limited
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scientists’ views about the normativity of particular outcomes in social cog-
nition. This has unforeseen consequences of limiting the inclusivity of de-
velopmental theories (see Jablonka & Lamb, 2013 for similar discussions of
dogma in biology). It will be profitable for future scientists to consider triadic
connectedness, in its many forms, rather than rely on using the JA phenotype
for theory building.

VII.IV.III. Universality

We cannot measure the universality of social cognition by studying mem-
bers living in only a single environmental niche, at a relatively short point in
historical time (Bronfenbrenner, 1979; Lancy, 2015). It is only by comparing
outcomes across multiple and diverse groups that we can determine whether a
characteristic, such as joint attention, is universal. We briefly discuss another
view, specifically, that “Variation is the universal” (Kline et al., 2018).

Triadic joint engagement is a common occurrence in the everyday lives of
chimpanzee and human 1‐year‐olds (more than 60% of observations). We
conducted observations in just three socio‐ecological settings for humans and
three socio‐ecological settings for chimpanzees, and thus cannot document
universality. In fact, our observations of significant variation across human
groups and across chimpanzee groups, suggest it is undesirable to generalize
that a single form of joint attention is typically human or typically chimpanzee
(i.e., universal). We can only suggest that future researchers investigate the
core ability of triadic connectedness, that is, engaging with some one about
some thing, which might be found to be a universal feature in the social
cognition of humans and chimpanzees.

We agree with the idea that flexibility and variation in outcomes are
universal characteristics of hominid development (e.g., Kline et al., 2018).
Human and chimpanzee development is highly responsive to local socio‐
ecological conditions (Bard, Bakeman, et al., 2014; Bard et al., 2005, 2011;
Keller & Kartner, 2013; Rogoff et al., 2018). Multi‐group comparisons are
essential to specify universal (vs. culture‐specific) aspects of outcomes. We
found variability in every aspect of triadic joint engagement that we studied
and see almost as much variability in chimpanzees as we do in human infants
at 1‐year of age. Kline et al. (2018) present excellent arguments that one
should not search for uniformity as an index of universality. Our core con-
tribution to the search for universality is to suggest that triadic connectedness is
universal, and that variation is expected in contextualized forms, for both
humans and chimpanzees.

VII.IV.IV. Species‐Uniqueness
A specific aim of our study was to ascertain the extent to which there were

human‐unique forms of joint engagement. We found meaningful overlap in
characteristics of joint attention between the species (Table 9). We conclude
that there are no differences in characteristics of joint attention between
humans and chimpanzees, during infancy (Table 10). The number of forms
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in which there is significant within‐species variation, and the extent of the
variation in chimpanzees, however, may be less than that observed in hu-
mans, setting the developmental foundation for greater between‐species
variation later in life. Later in life, there are important species differences in
social cognition. In adulthood, human social cognition outcomes are con-
siderably more complex than chimpanzees (e.g., humans extensively use
various kinds of symbol systems [language, mathematics], have multiple
levels of institutional structures, governments, technology, etc.).

We identify a configuration of five predominant forms, which we label the
JE phenotype, for each sample of human and chimpanzee infants (Figures 13
and 22). We could have identified species differences, if we had found that
the human groups were more similar to each other than they were to any of
the chimpanzee groups. But instead, we found the JE phenotype of the U.K.
human infants was most similar to that of the home‐raised chimpanzees
(sharing four predominant characteristics) and was least similar to that of the
Aka human infants (sharing only one predominant characteristics). The JE
phenotype of the Gombe chimpanzee infants was most similar to those of the
Aka human infants and the PRI/Zoo chimpanzees (sharing three predom-
inant characteristics with each). The JE phenotype of the Gombe chimpan-
zees was equally dissimilar to those of the U.K. human infants, Nso human
infants, and home‐raised chimpanzee infants (sharing only the one pre-
dominant characteristic of more JE than JA). We conclude that our multiple
group design improves our ability to see the variety in forms of social cog-
nition within each species, and allows for more inclusive assessment of
species differences in joint engagement at 1 year of age.

It might be argued that many studies have found species differences and
our study is an outlier, being small and one of the few that finds no species
difference in joint attention. But our study is unique in using a multiple
group comparative design. Logically, it stands to reason that multiple groups
provide a closer approximation of species capacity, than using only a single
group to represent the species. We hope others also find this logical argu-
ment compelling for future investigations of uniquely human social cogni-
tion. We suggest that species uniqueness in social cognition is not yet
discovered. Our conclusion is that joint attention is not the type of social
cognition that differs between humans and chimpanzee, although there is no
doubt that species differences in social cognition exist.

VII.V. How Does Decolonizing Joint Attention Impact Theories of Social Cognition?

We must become more aware of how western, middle‐class studies have
influenced the foundations, formulations, and content of our developmental
theories (e.g., Brady et al., 2019). Current developmental theories about
social cognition are narrowly focused on western, middle‐class infants, with
an implicit assumption that western, middle‐class settings are both the norm
and the optimal human setting (e.g., Dean et al., 2012; Herrmann et al., 2007;
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Rakoczy et al., 2009; Tomasello, 2019). In Chapter II we already discussed
the many ways in which data from western, middle‐class infants do not fully,
or primarily represent social cognition in the human species. We think that
decolonizing matters for studies of social cognition, for example, to reduce
current practices of prioritizing western, middle‐class outcomes as universal
benchmarks. Becoming aware of the importance of inclusivity will minimize
current practices which suggest (often implicitly) that a single group repre-
sents the diversity of contextualized experience of extant humans. Here we
simply state our conclusion that developmental theories of social cognition
need to become more inclusive.

Comparative theories are commonly based two‐group, two‐species stud-
ies, without explicit consideration or resolution of critical issues, such as
which sample should represent the human species and which sample should
represent the non‐human species. We endorse current guides to best practice
which include recommendations that (1) relevant variables of the selected
group must be fully described, and their selection justified; (2) empirical data
must support any claims that the selection is a typical representative of the
species; (3) empirical data must support any claims that the findings gen-
eralize from the sample to wider populations (especially claims that the
findings generalize to the entire species); and (4) all papers should contain a
section which discusses constraints on generality (Rad et al., 2018; Simons
et al., 2017; Webster & Rutz, 2020). Rather than arguing about which group
(s) should be selected for comparative studies, we advocate for embracing
diversity by using multiple groups of humans to compare with multiple
groups of the other species. Comparative theories need to rely on databases
that include the considerable diversity in social cognition that exists within a
given species.

Comparative theories often rely on experimental studies, in which
benchmarks are used to make phylogenetic comparisons. Benchmarks are
biased when they use outcomes that are prioritized, or typically found only in
western middle‐class settings. Benchmarks must be viewed more broadly,
specifically with decolonized perspectives that allow for their contextualiza-
tion (i.e., outcomes inclusive of different developmental goals, beliefs, and
ethnotheories across diverse communities). The rich flexibility in outcomes,
especially in social cognition, is part of the behavioral plasticity and flexibility
inherent in a species. Plasticity in behavior and cognition is part of what we
value about humans and also about chimpanzees (e.g., Bateson, 2017;
Henrich & Tennie, 2018; Jablonka & Lamb, 2007; Leavens & Bard, 2021;
Suddendorf & Whiten, 2001). We advocate a return to using an ethological
approach to better understand how infants use their social cognition in real‐
world settings (Dahl, 2017; Rogoff et al., 2018). Taking a decolonized per-
spective means to query the validity of any theory of social cognition that is
(1) based exclusively on data derived from a single socio‐ecology; (2) relies on
a single cultural model of caregiving practices and beliefs; and/or (3)
prioritizes WEIRD benchmarks as essential criteria of social cognition.
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Evolutionary theories of social cognition are especially problematic as
they depend on developmental and comparative studies, both of which may
have the problems identified above. The current evolutionary theories of
social cognition that would benefit from increased inclusivity include the
Shared Intentionality Hypothesis (Tomasello, 2019; Tomasello et al., 2005),
the Cultural Intelligence Hypothesis (Herrmann et al., 2007), Vygotskian
Intelligence (Moll & Tomasello, 2007), and the Human Cumulative Culture
hypothesis (Dean et al., 2012; Tennie et al., 2009). The database for com-
parative theories should reflect significant within species diversity, be inclusive
in operational definitions and benchmarks, and have a broad perspective on
the functions served by joint attention. Evolutionary theories may drop
claims of species‐uniqueness, but remain problematic if they rely on studies
with a sampling bias, or retain a mono‐cultural view about essential criteria
and benchmarks. Previous conclusions about the typicality of the joint at-
tention phenotype in humans, for example, are biased in favor of humans
living in western, industrialized, middle‐class settings (Keller & Bard, 2017;
Lancy, 2015; Meehan & Crittenden, 2016). Evolutionary theories about social
cognition should be revisited, and revised to have more inclusive founda-
tions. As we accumulate greater knowledge of variation and contextualization
of social cognition, both in children and other primates, we can better
evaluate the internal and external validity of the theories we use (Jablonka &
Lamb, 2013; Keller & Bard, 2017; Leavens & Bard, 2021). Valid evolutionary
(and developmental) theories will require a foundation of studies that have
(1) multiple, diverse groups to represent the social cognition of humans;
(2) multiple, diverse groups to represent the social cognition of other
primates; and (3) decolonized benchmarks or outcome measures.

VII.VI. Conclusions

A major challenge in developmental psychology is to embrace diversity
more fully (e.g., decolonization of psychology, see Brady et al., 2019; Kline
et al., 2018; Miller et al., 2018; Rad et al., 2018). We hope that this monograph
will encourage researchers to reflect on the limitations in the current state‐of‐
play, where what we think we know (i.e., research reported in high profile
developmental psychology journals) concerns mostly WEIRD infants and
children (Cheon et al., 2020; Nielson et al., 2017). WEIRD settings, and out-
comes of WEIRD subjects are not representative of the vast majority of the
world’s populations (Henrich et al., 2010). We revisit infancy research from the
past that advocated for an integration of cross‐cultural and cross‐species per-
spectives (e.g., Bullowa, 1979) and considered human development to result
from many levels of environmental influence (e.g., from microsystems to
macrosystems, incorporating social and physical ecologies, as advocated by
Bronfenbrenner, 1977, 1979). We hope that this monograph will energize
future researchers to explore inclusivity and embrace diversity, for example,
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through consideration of different paths of human development and
contextualized outcomes (e.g., Greenfield et al., 2003; Keller & Kartner, 2013).

We present a model for decolonizing the study of joint attention that in-
cludes diversity in samples, inclusivity in operational definitions, and a com-
mitment to describe contextualized behaviors (i.e., as they occur within everyday
settings). With this model, we conclude that triadic connectedness, the con-
ceptual construct underlying joint attention, is commonly exhibited by human
and chimpanzee infants, and could be considered universal. Specific social
cognitive outcomes of chimpanzees and humans, however, are contextualized.
In fact, we did not find a single form of joint engagement that could be con-
sidered standard or normative, for either human or chimpanzee infants. Par-
ticular forms of social cognition (and their functions) are highly influenced by
lived experiences that vary across socio‐ecological and cultural settings. Infants
develop types of social cognition that are aligned with culture‐specific parenting
practices, ethnotheories, and socialization goals. With this view, we find triadic
connectedness is ubiquitous in human and chimpanzee infants.

Current evolutionary theories of social cognition identify particular points
in development, or particular developmental skills that begin our human‐
unique path (e.g., Dean et al., 2012; Herrmann et al., 2007; Moll & Tomasello,
2007; Tomasello, 2019). This type of search for species‐unique social cognition
does not yet include the significant diversity of within‐species variation that
exists in humans and other species, such as great apes, our closest evolutionary
relatives (Bard & Leavens, 2014; Morelli et al., 2018; Rogoff et al., 2018). In
joint attention, we found that within‐species variation is greater than any
between‐species differences. Neither JE forms, or JE phenotypes were found
to be uniquely human. We conclude that human‐unique social cognitive
development is not evident at 1 year of age: Triadic connectedness is a
developmental skill acquired by human and chimpanzee infants.

In building evolutionary scenarios of social cognition, it is important to
acknowledge that western industrialized societies emerged very recently in
human history and are not representative of most of humanity. Developmental
and comparative theories of social cognition need urgent revision to become
more inclusive. “It is always difficult to know the extent to which adhering to
conclusions based on insufficient or unsound evidence has hampered progress
in a field.” (Jablonka & Lamb, 2013, p. 568). First and foremost, benchmarks
should reflect more inclusive and contextualized outcomes. Greater inclusivity
requires a thorough reconsideration of social cognition (top‐down and bottom‐
up), based on naturalistic observations across multiple, diverse socio‐ecological
and cultural contexts. This monograph illustrates how to study joint attention
in a manner that is inclusive of those diverse life experiences foundational
to joint attention, with decolonized methodologies, based on real world
contextualization. Comparative data that emerge from decolonized studies,
such as ours, are essential building blocks for inclusive evolutionary and
developmental theories of social cognition.
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